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INTRODUCTION 
‘bl THANKS to the new understanding which has per- 
Uni- vaded American medicine during the last forty years, 
the dedication of a great hospital becomes at the 
- same time the foundation of a new educational insti- 
tution. For of all the beneficent changes which have 
—_ come with the reorganization of medical education, 
_—s | the home-coming of the schools and hospitals to shel- 
und ter under the wings of the universities is perhaps the 
Be most significant and important. By this, medicine has 
taken its rightful place as the science of human biol- 
a ogy in which the laboratories form the bridge over 
cae Which thought and method of the fundamental sci- 
ratus ences find their way to the arts of the clinic and the 
a Operating room. Here in these splendid buildings, in 
"Pp. the coming years, countless thousands will find com- 
fort and relief from pain, new hope and the post- 
a ponement of sorrow. And the old traditions of our 
aa. profession will be upheld, to apply our wisdom and 


1 Address given at the dedicatory exercises, the new 
Lakeside Hospital, Cleveland, Ohio, June 17, 1931. 


our best skill to all who may have need of them, re- 
gardless of the trivial differences which, under all 
other circumstances, keep men distrustful and apart. 
But here, too, the ranks of our profession will be re- 
newed, year after year, with younger men, wiser than 
we—if wisely you train them; stronger in purposes 
of kindness and human understanding; learned as 
we could not be, and more skillful. 

In all human affairs there is a curious lag between 
the acceptance of high principles and the application 
of such understanding to practical purposes. In pol- 
ities, to realize this, one need only sit in the gallery 
of Congress and remember that Plato wrote “The 
Republic” 2,400 years ago. In religious thought we 
are nineteen hundred and thirty-one years along, and 
it is best not to say anything more about it. In medi- 
cine, the dependence of progress on the disciplines of 
chemistry, physics and biology has been impressed 
upon us since the beginnings of the 19th century; 
and only now are we finally organized, within great 
universities, as a technical branch of learning, where 
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medicine can be carried forward on the currents of 
thought which flow from the fundamental sciences. 

The real beginning of this new spirit, for America, 
was made in 1876, when Huxley, at the dedication of 
the Johns Hopkins, defined the cooperation between 
universities, medical schools and hospitals, more or 
less in the form in which these principles are now ac- 
cepted, after many delays and false starts. Indeed, 
they have needed so much vigorous reiteration of re- 
eent years by Mr. Abraham Flexner that, had not 
Huxley died when Mr. Flexner was a youth, we might 
say that in this particular aspect of the problem, by 
a sort of prophetic inspiration, Huxley had taken the 
words out of Mr. Flexner’s mouth. As it is, we can 
say that Huxley is great, and that Mr. Flexner is his 
prophet! I say these things in all admiration, for, 
having differed in many things from this prophet in 
the past, now that the smoke of battle is blowing 
away in the breezes of a new day, I see how much on 
the whole we owe him as a valiant combatant for first 
principles. 

During the last twenty years we have passed 
through our period of storm and stress, but they are 
over and we can say: “The Golden Age which a blind 
tradition has hitherto placed in the past is here and 
now before us.” Of 166 medical schools which existed 
in 1910, about 66 are left to-day. And these are edu- 
eating a sufficient complement of doctors for the 
needs of our nation, incomparably better in quality 
than their predecessors. The competence of our fac- 
ulties, the selection of our students and, above all, 
our material resourees have improved at a rate which 
no other educational movement has ever experienced 
in an equal period. Indeed, in regard to physical 
equipment, those of us engaged in the quiet pursuit 
of our professions have often listened, with wistful 
though admittedly short-sighted consternation, to the 
clattering of the golden cloudbursts on the roof, 
knowing that they would call us away from our test 
tubes and microscopes to blueprint and catalogue. 

But we are approaching the end of the period of 
rapid expansion. There will no doubt be other dedi- 
cations of needed hospitals and medical schools after 
this one, and though development will not suddenly 
cease, it will assume a slower tempo. We can look 
forward, in the near future, to a period of increasing 
stability during which we must grow into our enlarged 
opportunities by a greater generosity of effort. The 
fields of our endeavors have been fertilized with a 
beneficence and a publie confidence unheard of in the 
history of education. It is the privilege of those of 
us, who are for a short time their tenants, to till them 
for the future harvests. And the time has come when 
we must stop to consider that the problems confront- 
ing us demand qualities and methods different in 
many respects from those most important during the 
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transitional period of growth. The last twenty yea), 
have been given to the forging of our tools. During 
the coming twenty we must learn worthily to wield 
them. 


II 


It is with some trepidation that I venture to speak 
first of questions of administration. The specialist js 
expected to stick to his last, and the ideal professo, 
is usually regarded as the one who sits in the instity. 
tional corner assigned to him, pulling out scientific 
plums and being otherwise a good boy. But it is ap. 
parent even to the academic Jack Horners that the 
time-honored conception of universities as democracies 
of scholars—everything else being subsidiary—has 
changed. 

It would be stupid to under-estimate the value of 
sound administration. It would be ungrateful to 
withhold acknowledgment for the tact and ability 
with which unselfish men, often themselves talented 
scholars, have given their strength wholly to admin- 
istration during the emergency period. It was nat- 
ural that adjustment and change should have led to a 
concentration, in the hands of administrators, of pow- 
ers which, in times of normal academie¢ development, 
were lodged in those of the scholars. It was not only 
natural, it was probably a necessary condition with- 
out which the new progress could not have been 
achieved. But, recognizing this, we should also un- 
derstand that, with the subsidence of the emergencies 
of organization, a certain amount of administrative 
demobilization must be undertaken. When, in a pre- 
vious address, I insinuated that in our institutions of 
learning the administrative tail was beginning to wag 
the academic dog, I was mildly admonished as “cap- 
tious and unreasonable” by a friendly eritie from one 
of the foundations, who wrongly inferred that I was 
alluding to the power of the hand that held the purse 
strings. This power undoubtedly exists, and must 
probably continue to exist, but it has never, in my 
own experience, been abused in intra-academic rela- 
tions. The problem is more subtle than that. Busi- 
ness management there must be, and in such affairs 
the true administrator is the most valuable guide and 
adviser a sensible faculty can possess, Deans there 
must be as well; but a leader in the scholastic sens¢ 
and an administrator in the sense of material efficiency 
are not hatched out of the same egg. As Mr. Flexner 
says: “Efficiency in administration and fertility in the 
realm of ideas have nothing to do with each other.” 
The budgets must be balanced and this is one func- 
tion. But educational initiative, influence over 4p- 
pointments, policies of curriculum and university Te 
lations are another, which require leadership of 20- 
other sort, the qualities of a scholar among scholars. 
If we are to succeed in the coming period of intel- 
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jectual ripening as we have—thanks to temporary 
centralization of power during that of material ex- 
ansion—the two funetions must again, to some ex- 
tent, be separated, and the purely administrative 
mechanism be earried out mechanically, as is its na- 
ture, subsidiary to and under the guidance of leaders 
whose interests and hearts are primarily with educa- 


+ tion and sound scholarship, seeondarily with manage- 


ment. 
For the guidance of an institution the success of 


which depends upon the imponderable values of spirit 
and intellect is not the mechanical driving of a ma- 
chine made of iron and steel. It is more like the 
riding of a thoroughbred, an organism with a nervous 
system and a temperament. Any one with strong 
legs can stay on. But the riding is in the lightness 
of the hand and the feeling of being one with the 
horse. We must find our way back, or part way 
back, to the older conception of academic leadership, 
avoiding the estrangement between faculty and man- 
agement which these feverish days of reorganization 
have threatened to establish. That this can be done 
without radical changes or great struggle I confidently 
believe, for it is more a change of point of view 
than one of actual method. Indeed, in some of the 
more rapidly stabilizing institutions the force of intel- 
lectual tradition is automatically bringing it about. 
And while the distinetion I make appears nothing 
more than a trivial shifting of emphasis to some of 
my administrator friends, it is this type of subtle 
difference that distinguishes the fine from the com- 
monplace in men and in institutions. And the quality 
of American medicine in the future will, to a large 
extent, depend upon the decisions we reach now in 
regard to scholarship and administration, which is to 
lead and which to follow. 

That a solution for this problem is not impossible 
is apparent in the manner in which, for several hun- 
dred years, the German universities have managed to 
run smoothly under a system of rotating rectors and 
deans who remain integral and often distinguished 
members of the teaching force, while the mechanics 
of institutional government keep the engine in even 
motion, without exerting any pressure whatever upon 
scholastic matters. To a certain degree, also, it seems 
to me, a similar system has from the beginning been 
not unsuccessful in the Johns Hopkins Medical 
School. The supervisional influence exerted in the 
German institutions by the ministry of education 
Would automatically be supplied, with us, by the 
central university authority. 

I feel hopeful, therefore, that in spite of our na- 
honal overemphasis upon administrative perfection, a 
simple way ean be found to keep our medical schools 
and hospitals under the intellectual guidance of those 
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most competent to run them, without in any way 
sacrificing that minimum of orderly management 
which, like an automobile engine, is most effective 
when it is least audible. 

III 


As we approach a state of reasonable stabilization, 
moreover, and the immediate need of powerful finan- 
cial support becomes less pressing, it is to be hoped 
also that there will be a permanent and normal ad- 
justment of the relationship between institutions of 
learning and the great foundations. These have en- 
tered the educational world as a sort of fourth estate, 
a distinct contribution of American benevolence to 
the history of education and, so far, almost uniquely 
American. Except for relatively few institutions, the 
present favorable conditions of medical schools would 
have been impossible without them. Their influence 
has been of inealeulable benefit, not only by their 
splendid munificence but, to an almost equal degree, 
by their initiation of the serious study of educational 
methods, critical analyses and suggestions for reform. 
That Bulletin No. 4 of the Carnegie Reports by 
Abraham Flexner was the catalyst which started the 
fermentation that converted the sour state of affairs 
of 1910 into the clear and strong situation of to-day, 
no one can sensibly question. But there is equally 
no doubt that new and important problems have re- 
sulted from the creation of a power entirely inde- 
pendent of the organized educational system and 
capable of great influence over this system by the 
control of enormous funds. When I expressed this 
view in 1927, disagreement came from many direc- 
tions. But after all, we have at the present time 
some measure by which we can estimate whether or 
not there was just reason for my apprehensions. The 
question which ten years ago agitated medical educa- 
tion most violently was that of the “full-time” or 
“part-time” direction of teaching clinics. The sub- 
ject was discussed ad nauseam. Francis Peabody, in 
his published letter to Longeope, “The Soul of the 
Clinic,” says: “. . . I have become as tired of the 
diseussions of full-time teaching as I am of diseus- 
sions of the 18th Amendment.” And that the sheep 
were not all on one side and the goats on the other 
is clear from the subsequent paragraphs, written by 
this—perhaps the greatest of the younger leaders of 
clinieal medicine of that time. Yet to-day the medical 
schools of the following universities—Johns Hopkins, 
Washington University of St. Louis, Yale, Columbia, 
Chicago, Cornell, Vanderbilt and Iowa—all of them 
considerably endowed by the Rockefeller Foundation, 
have adopted the full-time system more or less in the 
form advocated by some members of this foundation 
and opposed by many leaders of the medical profes- 
sion and by not a few administrators. This may of 
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course be due to the fact that these institutions have 
all recognized the greater wisdom of the plan. To 
some of us, wavering in our belief in Santa Claus, it 
would appear at least not impossible that willingness 
to adopt an educational policy may in some cases 
have been subconsciously influenced by the knowl- 
edge that such receptiveness to a new idea could, over 
night, convert an institution struggling to keep its 
head above water into an affluent one possessing all 
the material tools for fine performance and future 
expansion. Accurate controls in this reasoning— 
which, as a bacteriologist, I would desire—are lack- 
ing, since I know of no institutions that have been 
offered the money and have refused it. But, on the 
other hand, I know of others that now have neither 
the full-time system nor the money. 

I have no intention of implying by this that the 
accepted plan is not an excellent one, though I am 
strongly of the opinion that it is not likely to pro- 
duce authoritative figures in clinical medicine com- 
parable to Striimpell, Nothnagel, Neiisser, Krais, 
Friedrich Miiller, Widal, Osler, Janeway, Delafield, 
Shattuck and Walter B. James. Neither do I wish 
to imply that the motives of the accepting institu- 
tions were mercenary ones since, as a reaction to 
the methods of the old proprietary medical school and 
as a rigid experiment toward the scientific develop- 
ments of the clinic, the plan did and does recommend 
itself to many serious students of medical education. 
T wish to illustrate by these considerations merely 
that the indirect power of foundations to stimulate 
fundamental changes in an educational system is a 
great one, and that the decisions and opinions of 
self-perpetuating boards of foundations may deter- 
mine policies in the most important department of 
civilized society—namely, its educational system. And 
it appears to me unlikely that, except by occasional 
fortunate accident, the judgment of foundation ad- 
ministrators on educational problems ean, in the long 
run, be as wise and sound as that of the teachers 
who are active in the universities and in whose hands 
responsibility for the development of this phase of 
our national life must remain. 

As a matter of fact, I have a feeling that time 
will adjust these difficulties automatically. Perma- 
nent agreements between donor and recipient are 
improbable, and there will be no reason, therefore— 
as the necessity for financial assistance becomes less 
pressing—why the universities should not gradually 
grow away from tendencies they consider erroneous, 
and again develop naturally, without extraneous in- 
fluence. And we must grant the gentlemen of the 
foundations that they are doing their best to draw 
into their deliberations the wisest consultants they can 
obtain. 


Most of them would probably agree with the viey 
that the future usefulness of the great foundations 
will greatly depend upon the establishment of a rel). 
tionship in which, while retaining the power to grant 
or refuse assistance to specific requests, the found. 
tions will neither directly nor indirectly wield any 
influence over the initiation of academie policy oy 
over university appointments or investigations, 

Granting that such a relationship can be broughj 
about, American education will be enriched beyong 
that of any other country, by the benevolent impulses 
that have led to the establishment of foundations, 


IV 


It takes three or four years to erect a great group 
of buildings. It takes thirty years to train an jp. 
vestigator or teacher and ten more to ripen him into 
distinction. It was inevitable that the most difficult 
problem of our sudden aggrandizement should be that 
of giving the breath of life to our new institutions 
with men and women capable of doing them credit. 
But things have not gone too badly with us in this 
respect. The gods who take care of children and 
democracies gave us a few leaders in the dawn of our 
critical period whose influence guided us when the 
emergency arose. The pupils of Osler, Delafield, 
Janeway, Mall, Huntington, Jacobi, Halsted, Shat- 
tuck, James, Vaughan and some others have filled the 
chairs of most of our important schools. Welch, 
Howell, Abel, Simon Flexner, Hektoen and Theobald 
Smith are with us still. Under their direct teaching 
and influence we have drawn freely on the great 
schools of Europe and have made much of their 
methods and wisdom our own. To be sure, under the 
pressure of the transitional period, many brilliant 
young scholars were sacrificed on the wheels of organ- 
ization, interrupted in the best years of early pro- 
duction and set to work developing great depart- 
ments. The younger Ostwald is reported to have 
said of this: “When the Americans discover that a 
man is superbly fitted for some type of scientific work, 
they reward him with a position in which he can n0 
longer pursue it.” Deplorable as this has been, it 
was both inevitable and sound, since it followed the 
principle that no one ean properly direct a depart 
ment who is not professionally competent in the sub- 
ject with which it deals. And time will correct this 
by the simplification of administrative intricacies 4 
stabilization proceeds. Nevertheless, our most difi- 
eult problem is still this one of personnel, and it 
will probably take another decade before the supply 
of highly trained teachers, clinicians and investiga 
tors is adequate for the needs of our new institu- 
tions. And to meet this need is one of the highest 
responsibilities faced by those of us who are priv 
leged to play a small part in this development. 
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Meanwhile, the reproach is still heard that our best 
schools are training poor investigators instead of good 


f doctors. In a modified form this complaint is an old 


one. Francis Bacon says: “Physicians are, some of 
them, so pleasing and conformable to the humor of 
the patient as they press not the true cure of the 
disease; and some others are so regular in proceed- 
ing according to science for the disease as they re- 
spect not sufficiently the condition of the patient. 
Take one of a middle temper, or, if it may not be 
found in one man, combine two of either sort.” What 
the new medical teaching is trying to accomplish is to 
train for the “middle temper,” in which neither the 
pleasing art nor the procedure according to science 
shall be neglected. 

But the reactionary voices are growing feebler as 
the quality of our present graduates is being ap- 
praised. It is more generally acknowledged that, in a 
rapidly changing science, the two activities, investiga- 
tion and teaching, are inseparably linked. True 
teaching is what Carlyle called “Thought kindling.” 
“How can he teach,” he exclaims, “who has no live 
coal within him, but is all burnt out to a grammatical 
cinder?” It is true, of course, that occasionally great 
teachers have made few original contributions. But 
such men have usually approached their subjects by a 
method of sifting the right from the wrong which, in 
itself, is a sort of research into true understanding, 
and in this way have founded schools of investiga- 
tion. There have been many of these indirect inves- 
tigators in the history of medicine. In our own coun- 
try there have been Osler, Welch and some others 
who have signed many of their important contribu- 
tions to the medical sciences with the names of in- 
numerable pupils whose minds were the materials on 
which they earried out their experiments. There are 
others at the opposite ends of the scale, to whom the 
classroom and the student laboratory is an annoying 
disturbance, and who must hunt alone. But even the 
greatest of these have pupils and assistants. Only, 
their methods of teaching take a different form and 
reach a smaller number of more highly specialized 
minds. Between the two extremes are the larger num- 
ber of men and women who are talented investigators 
and who take keen pleasure and profit from contacts 
with younger associates intent on similar purposes. 

For all these there is room in the modern medical 
school and hospital. There is no room, however, for 
those to whom the act of instructing is a mechanical 
thing; who are content to shuck down to the feeding 
herd the dry hay of old harvests. For medicine, like 
all biology, is in a strange stage of development at 
which the pupil is often wiser than his master. Few 
men on the faculties, except perhaps a small group 
of the biochemists, are as well grounded in the fun- 
damental contributory sciences as the most gifted of 
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their students. To do our difficult duty to these dis- 
ciples we must remain students ourselves and be 
capable not only of telling them what is known to- 
day, but of pointing out to them the goals they may 
attain which a too short life has placed beyond our 
reach. We must teach beyond ourselves. “Uber dich 
hinaus sollst du zeugen,” as Nietzsche said. If we per- 
form our allotted tasks in this sense, these young men 
and women will gain from us not merely the meager 
store of to-day’s understanding but, from our curiosi- 
ties and our laborious efforts to conquer a little of 
to-morrow, they will gather velocity to carry them 
farther than we can hope to go. Less than this is not 
true teaching. 

And it is at the present stage of our development 
that this type of relationship between teachers and 
the taught is of particular importance. The rapidity 
with which the exacter sciences of chemistry, physics 
and mathematics are penetrating medicine makes col- 
laborators of the experienced biologist and the 
younger student who comes fresh from the fundamen- 
tal laboratories. As much error can be committed by 
the premature attempt to apply exact mathematical 
reasoning, accurate enough in simple systems, to the 
complex processes of living matter, as by neglecting 
available physico-chemical knowledge in the biolog- 
ical approach. The two methods are dependent upon 
the same kind of reasoning. But while the more exact 
sciences gain much of their information by creating 
their own conditions of study in systems sufficiently 
simple to permit absolute conclusions, nature fixes 
the conditions which the biologist must investigate. 
It is‘only when, by his trial and error experimenta- 
tion, he has isolated a set of phenomena that the chem- 
ist or physicist can profitably take hold. It is more 
important than ever before, therefore, that teachers 
and pupils should regard themselves as overlapping, 
consecutive generations of students whose relation- 
ship must be, for the service of knowledge, quite dif- 
ferent from that of the old pedagogic one of less 
actively advancing eras.. 

Of course there are certain cornerstones and re- 
taining walls of accepted fact that must first be laid. 
This is, or should be a simple mechanical affair— 
easily arranged. Real teaching begins at the jump- 
ing-off place. 

But in this matter of research there is still much 
that awaits adjustment. The very point of view 
which I have expressed has placed a premium on the 
mere activity of investigative effort regardless of its 
intelligence or results. We have developed the habit 
of judging men for positions by the perusal of the 
titles of their publications, and a list three pages long 
is more formidable than one of a few lines. There is 
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also a peculiarly sensational and sentimental appeal 
in medical discovery, and we are living in an age in 
which cheap performance, skilfully vulgarized, may 
have an enormous advertising value. And institu- 
tional rivalry, bidding for support, has had a ten- 
dency to foster the submission of results to public and 
inexpert applause before they have been passed upon 
in the rigid forum of technical criticism. 

There has been, in consequence, a hot-house foreing 
of medical investigation which, together with some 
very brilliant and useful growth, has nourished the 
weeds of much second-rate material. There has also 
developed a curious halo about research which has 
exalted it above other and, in the absence of talent, 
more useful and less expensive methods of occupying 
time. 

These tendencies have been further intensified by 
the strange circumstance—peculiar to our present de- 
velopment—that, for the time being, available funds 
have often outstripped our abilities to use them 
wisely. In the fields of cancer and tuberculosis par- 
ticularly, high-minded philanthropists have hoped 
that money could engender ideas, instead of being 
merely the fertilizer which can aid the sprouting of 
the living seed of a thought. For this reason, to-day, 
much work is undertaken merely to justify expen- 
diture; and, in well-equipped laboratories, many a 
man and woman is patiently sitting on a lifeless idea, 
like a hen on a boiled egg, or is spending time and 
money transposing into complicated notations old 
tunes that have been adequately played in C major. 

Undoubtedly a certain amount of such gnawing at 
dry bones is inevitable, since pedantry—not strong 
enough to shove a spade into the rich soil of new 
fields—has ever been attracted to the dust-bin. And 
also there must be trial and error in regions of 
thought in which the unknown is so vast compared 
with the narrow paths of the known. And the most 
intelligent endeavors may lead into blind roads from 
which retreat is the only return to the highway. 

To reduce such waste to the necessary minimum, 
and to prevent the vulgarization of science by the in- 
troduction of a spirit of rivalry and réclame is largely 
the responsibility of all of us, old and young, who 
are privileged to cooperate in hospitals and schools. 
It is not only a matter of teaching and studying in 
the manner which I have indicated, nor is it entirely 
one of doing our own work honestly and with mod- 
esty. It is necessary, in addition to this, to maintain 
a strong consciousness of the dignity of this type of 
occupation and freely to encourage into it only those 
of whose talents and training, and above all, of whose 
reverence for truth we are convinced. Especially 
must we not lose the spontaneity of our reactions of 
joyous admiration for a good job well done by an- 
other, and of contempt for cheap performance. Fi- 
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nally, though abandoning none of our critical fae) 
ties, we must be extraordinarily careful not to },. 
come so academically conservative, as our ves; 
grow harder, that we extinguish, with a flood of dy. 
trinaire convictions, young thoughts too original nj 
foreign to accepted theory for our own ready con. 
prehension. 

This part of it is the task of those of us who ay 
working in the ranks—a heavy one and a difficy 
program in which few of us can hope entirely to sy. 
ceed. In this regard, however, we may look into the 
future with confidence, because in a constantly jn. 
creasing number of the newly organized institution; 
there are growing up groups of younger men whow 
training has been far sounder than our own and 
whose standards are certainly as high. : 

But there are other factors involved in the situ. Jie 

tion which are at least of equal importance, ani 7 
which, with the passage of time and stabilization, will 
have a decisive influence. When buildings and equip- 
ment have been provided with a splendor sufficient to 
satisfy the most chauvinistic local pride and the an- 
bitions of executives, the funds which subsequently 
become available will, let us hope, be freed for the 
development of the flesh and blood of universities— 
men and budgets. And may the wise administrator 
be wary of accepting funds for special projects dear 
to the hearts of donors—cancer, tuberculosis, insti- 
tutes of human relations, eugenics, ete.—and encour- 
age the accumulation of unrestricted gifts. Scientific 
thought, like poetic inspiration, must be allowed to 
circle indefinitely, like a carrier pigeon, to find its 
own direction of flight. We believe that in many 
American institutions large funds are relatively sterile 
because they can be used only for definite purposes 
in which progress, impossible for the time being, 
awaits ideas and methods not yet available. And the 
great strength of Trinity College, in Cambridge, 
would seem to lie in its command over large and u- 
restricted resources with which it can permanently 
support a group of mature and distinguished scholars 
who can explore wherever the trails of curiosity lead 
them. 
Let us not forget that Archimedes had the idea of 
specific gravity while taking a bath; that Descartes 
was lying in bed when he evolved coordinate geom- 
etry, and that Isaac Newton—though I don’t believe 
it, is said to have drawn deep deductions first in a0 
apple orchard. On the other hand, I do not wish to 
be misunderstood as meaning to sponsor the policy 
that universities should pay men large salaries for 
taking baths, lying abed and drowsing under apple 
trees. 


VI 
Devotion and good sense are not lacking in our i0- 
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stitutions and many of the matters of which I have 
spoken are growing pains which will not, if recog- 
nized early and energetically treated, affect our 
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Vessels . 

of doe. hearts. Our great asset is the increasing number of 
inal ang young men and women, who in a commercial age and 
y com. in a country of wide opportunity are offering them- 


selves for our work. Partly, this is due to the higher 
type of pre-medical education, partly to the careful 
selection of material by medical schools, and again to 
the cultivation of that type of teaching which I have 


Who are 
difficult 


to sue. 

into J outlined. Also, however, I feel confident, it is due to 
ntly jin the growth of a spirit of enthusiasm and idealism in 
tution many of the present generation of students which is 


perhaps one of the wholesome reactions against the 
exaggerated materialism of the last twenty years. 
Our responsibility then is not only to train and select 
but also to ereate conditions which will hold the en- 
thusiastie and talented in the clinic and the labora- 
tory. This is to a large degree already attained by 
the opportunities for work that our new institutions 
provide. To a greater degree, however, it is also an 
economie question. And this brings me to the sordid 
problem of salaries. 

The complaint that we can not expect to recruit the 
best brains of the country into academic life, owing 
to the meager economie future offered in these occu- 
pations, is to some extent justified in fact. Not so 
long ago science in America was a calling at which 
one could not make a living until after death. Con- 
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cae ditions have rapidly improved and should still im- 
ae a prove considerably, especially in the cases of the 
nd its middle grades—mature men and women who should 
iis not be forced to leave important work in well-or- 
sterile ganized places merely because only one living salary 
is provided in the budget for the director of the de- 

ee partment. But unfavorable comparisons of academic 
d the remuneration with the enormous incomes of indus- 
ies trial administrators, corporation lawyers and boot- 
bins leggers are quite beside the point. The answer of the 
— future will perhaps be that the incomes of scientists 
em will moderately increase, but surely that the exag- 
lead gerated wages of some other occupations will di- 

minish, For an aeademic salary of ten or twelve 

sad thousand dollars is a more normal social phenomenon 
ne than one of a hundred thousand for the manufacture 
ra of chewing gum or the authorship of a romantic ad- 
ii Vvertisement for a mouth wash. This is a matter of 
a opinion. It is an easily calculable fact, however, that 
“fs the universities ean never hope to compete with busi- 
ligy hess or the practicing professions in this respect, 
for simply because there is not enough money in the coun- 

ob try to make this possible. Though in a few instances 


attempts seem to have been made in this direction in 
order to “put over” the full-time clinical plan, I be- 
lieve this to be an abnormal phenomenon of artificial 
development which will pass with another generation. 
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But were it possible for universities to enter in this 
financial competition for brains, would it be necessary 
or even desirable? 

It is just, of course, that academic pay should be 
respectably adequate to provide the legitimate needs 
of a cultivated family of moderate size. There is 
such a thing, however, as being civilized beyond the 
necessity of great wealth. And those who have at- 
tained this level of personal civilization know that 
they must choose in the sense of the Chinese philoso- 
pher Yang Hon, who said: “The man who thinks 
only of amassing riches is not humane; and he who 
thinks only of leading a humane life shall not be 
rich.” 

There are passing through the hospitals and uni- 
versities of this country more youngsters who sub- 
seribe to this doctrine than any one knows except 
those of us who are daily at work with them. Most 
of them have thought it over and come to the con- 
clusions which Carlyle paraphrases from Confucius: 
“Tf the search of great riches were certain of suecess— 
though I become a groom with whip in hand to get 
them, I will do so. As the search may not be suc- 
cessful, I will follow after that which I love.” 

The temper of that type of mind which is attracted 
to the sciences and the arts is usually emancipated 
from the obsession for quick riches which other ocecu- 
pations are so apt to strengthen. These young men 
and women that come to us in annually greater num- 
bers are attracted to our calling because a higher type 
of training and better opportunities for work have 
aroused their spirits. They have no ambition for 
great financial success. They are willing to forget 
about this entirely if they ean be offered rewards — 
sufficient to permit them to live lives of normal 
human relations—marriage, children, books and the 
pride of economic independence—not only after mid- 
dle age has brought recognition, but in the formative 
and most productive years—which now are the most 
trying and full of disturbing anxieties. All this—and 
it is not expensive—is within the possibilities of the 
financial resources of our present university medical 
schools. And, given this, there are more of these 
young men and women of foree and ability than most 
people know, who deliberately choose the great ad- 
venture of trying to write something of themselves 
by their own work and thoughts into the records of 
time. 

And, in our profession, in addition to the intel- 
leetual appeal, there is the legitimate one of a humane 
impulse—direetly or indirectly to aid in alleviating 
sorrow and sickness and even, by some fortunate com- 
bination of chance, labor and clear thinking, once in 
so often to parry the scythe of death. 

We are confronted with many problems and many 
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responsibilities for these coming twenty years. But 
the last twenty have put the tools into our hands. 
We need have no fear of failure if we remain sturdy 
in our trusts and put our faith in the younger gen- 
eration. 

And here in Cleveland you are again expressing 
this vigorous faith in the future which has char- 
acterized the entire history of the Western Reserve— 
a faith which inspires the undertaking of great begin- 
nings which you know will be carried on eventually 
by younger hands in the high spirit with which they 
were begun. In this great and splendid institution, 
in which all the humane and benevolent forces of 
your city are cooperating you will solve all the prob- 
lems that may arise from the rapidity of develop- 
ment which renders our own era of medicine a diffi- 
cult but a particularly fascinating one. You may, at 
times—with all of us—fail to strike that delicate bal- 
ance between the practical things of life and the more 
intangible qualities of spirit and intellect, which must 
be found in order that our profession may continue 
to perform its full functions in the service of civiliza- 
tion. These temporary fluctuations which occur in all 
difficult human undertakings are like the swinging 
from right to left of a vessel in the wash of a heavy 
sea—but they make no deviation from the eventual 
true course when wise and vigorous hands are on the 
wheel. You know where you are going, your course 
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is charted, and you have already a great traditio, 
to drive you forward. 

Of few things can we foretell the future. In they 
days of world transformations no one can foresee th, 
events that are to come. No man can much affey 
them except by lifting his hand and mind honestly t, 
the tasks that lie immediately before him. But jy 
this is our profession more blessed than all others 
Whatever the changes or trials that an uncertajp 
future may hold, nothing can alter the intrinsie py. 
poses of medicine, the very definition of which mus 
be stated in words of action, to increase in wisdoy 
and skill for the relief of suffering and the solace of 
sorrow—to serve men, their bodies and their minds— 
indiscriminately in a spirit that transcends social, 
racial and national distinctions. In all the rivalrig 
and hatreds and mutual distrusts that hold the polit. 
ical and economic world in a grip of terror, medicine 
has no part. It is the one activity that, through these 
years of upheaval and revaluation of ideas and insti- | 
tutions, has had no need to alter its standards or its 
aspirations; it has known no enmities and recognized 
no national boundaries. Epidemic, sickness, physical 
suffering wipe out all this, and unite all men in syn- 
pathy and human equality. And all those in the 
world whom a kind fortune has permitted to devote 
themselves to this profession, rejoice and are grateful 
for the work you are inaugurating to-day. 


OBITUARY 


THOMAS ALVA EDISON 
1847-1931 
Tuomas Epison died in the early morning of 
October 18. From the tributes from many sources 
printed by The New York Times, the following from 
Mr. Hoover and from a number of scientific men are 
quoted: 


It is given to few men of any age, nation or calling 
to become the benefactor of all humanity. That dis- 
tinction came abundantly to Thomas Alva Edison, whose 
death in his eighty-fifth year has ended a life of courage 
and outstanding achievement. His lifelong search for 
truth, fructifying in more than a thousand inventions, 
made him the greatest inventor our nation has produced, 
and revolutionized civilization itself. He multiplied light 
and dissolved darkness; he added to the whole wealth of 
nations. He was great not only in his scientific creative 
instinct and insight but did more than any other Amer- 
ican to place invention on an organized basis of the 
utilization of raw materials of pure science and dis- 
covery. He was a rare genius. He has been a precious 
asset to the whole world. 

Every American owes a personal debt to him. It is 
not. only a debt for great benefactions which he has 
brought to every American, but also a debt for the honor 


he brought to our country. By his own genius and 
effort he rose from a newsboy and telegrapher to the 
position of leadership among men. His life has been a 
constant stimulant to confidence that our institutions 
hold open the door of opportunity to those who would 
enter. He possessed a modesty, a kindliness, a staunch- 
ness of character rare among men. His death leaves 
thousands bereft of a friend, the nation bereft of one 
of its notable citizens and the world bereft of one of its 
greatest benefactors. I mourn his passing as a personal 
friend over a quarter of a century.—HERBERT Hoover, 
President of the United States. 


It has seldom fallen to any one man to be of such 
service to humanity. The world mourns a great bene 
factor.—SAMUEL W. STRATTON, chairman of the cor 
poration of the Massachusetts Institute of Technology 
(dictated a few minutes before his own death). 


_ I think his reputation was great outside America. One 

could not go anywhere in the world where he was not 
considered the greatest inventor and help to mankind. 
He was kind and considerate and a good friend.—G. K. 
Burgess, director of the Bureau of Standards. 


In my opinion Mr. Edison had a greater influence 0 
the world than any other American.—Karu T, 
president of the Massachusetts Institute of Technology. 
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Edison, through his discovery of how to preserve the 
spoken word, made man and himself immortal. What 
reater is possible in practical achievement?—Rosert 
A, MuuikaN, California Institute of Technology. 


At the dawn of the electrical age, a little over fifty 
years ago, Edison appeared like a heaven-sent pioneer. 
His burning enthusiasm and undaunted courage and 
perseverance succeeded in creating in 1882 the incan- 
descent electrical lighting system, which has not experi- 
enced an essential change since that time. This was his 
greatest achievement and entitled him to immortality.— 
MicHAagEL Pupin, Columbia University. 


Edison was truly one of the great Americans. His 


| contributions to science have been outstanding.—JOHN 
| (. MerRIAM, president of the Carnegie Institution of 


Washington. 


Thomas Edison used science for the benefit of man- 
kind to such a high degree, and brought science and the 
scientific method into such high repute in the public 
regard, that it is an open question which of these two 
great contributions to modern civilization is the greater. 
Certain it is, that no other man of our generation has 
made a larger or more inspiring contribution.— VERNON 
KELLOGG, permanent secretary of the National Research 
Council. 


With the insight of genius Edison made trial and error 
combined with industrial organization a method of re- 
search. He was one of the greatest men America has 
produced, leading in the applications of science to in- 
dustry that have made possible a new civilization based 
on democracy, universal education and general welfare. 
—J. McKEEN CATTELL, editor of SCIENCE. 


America has lost one of its most famous citizens and 
the world one of its greatest benefactors. In a very 
real sense Edison was the founder of our electric era. 
What a fine thing it would be if such a useful and in- 
spiring personality could be granted a span of life com- 
mensurate with his value and usefulness to the world. 
If so, Edison would have lived for ages—Epwin W. 
Rick, Jr., honorary chairman of the board and former 
president of the General Electrie Company. 


Edison was doing—and is doing—more to advance our 
human affairs and interests than any one I know. I re- 
peat ‘‘is doing’’ because his example of actively trying 
to lift us continually a peg higher in our civilization by 
strenuous personal effort is now actuating countless 
youth of all lands.—Winuis R. WHITNEY, director of the 
Research Laboratory of the General Electric Company, 
Schenectady. 
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Edison demonstrated to the world the enormous prac- 
tical importance of electric power and its applications. 
Few men have ever benefited more of their fellow-men. 
—Irvine LANGMUIR, associate director of the General 
Electric Research Laboratory. 


Among all the people of the earth no name has been 
mentioned with greater admiration than that of Thomas 
A. Edison, the greatest inventor of his time. An ade- 
quate appreciation of all Mr. Edison’s merits can not be 
encompassed in brief space, but this much can be said 
here: not only his work but his personality especially was 
of sublime grandeur.—OscaR vON MULLER, Deutsches 
Museum, Munich. 


In Edison the world loses one of the greatest technical 
geniuses who ever lived. Though Edison himself very 
often equated genius with application, we know that his 
successes can not be accounted ‘for by application alone. 
In Edison intuitive thought and exact weighing of all 
technical and economic problems were united with un- 
paralleled perseverance in pursuit of his probiems to 
such a degree that thereby he became for us the archtype 
of inventor—AvuecusT CAROLUS, the University of Leipzig. 


The passing of Edison is a great loss te the world and 
especially to science and industry. Not only was the 
world indebted to Edison for innumerable creations of 
his own brain, but for his aptitude in adapting to prac- 
tical purposes the ideas of other inventors, which but for 
him would have remained impracticable—THE Duc DE 
GRAMMONT, Paris. 


With the passing of Edison one of the world’s greatest 
benefactors leaves us. What he has done for business, 
pleasure and philanthropy can not easily be calculated. 
But some idea of what the world would be without his 
inventions, his self-sacrificing labors, can be gathered if 
we try to live for a day in busy centers without the use 
of the telephone. He was a great and constant inspira- 
tion to me throughout my life——GUGLIELMO MARCONI. 


In Edison, one of the great technical inventors to 
whom we owe the possibility of alleviation and embellish- 
ment of our outward life has departed from us. An 
inventive spirit has filled his own life and all our ex- 
istence with bright light. Thankfully we accept his 
legacy, not only as a gift of his genius, but also as a 
mission placed in our hands. For to the new generation 
falls the task of finding the way for the right use of the 
gift given to us. Only if it solves this task will the new 
generation be worthy of its inheritance and become really 
happier than former generations.—ALBERT EINSTEIN. 


SCIENTIFIC EVENTS 


CONFERENCES ON THE CALENDAR AND 
ON METEOROLOGY 
Proressor CHARLES F. Marvin, chief of the U. S. 
Weather Bureau, was a representative of the State 
Department at the fourth general Conference of the 


Committee on Communications and Transit of the 
League of Nations, which met at Geneva, Switzerland, 
on October 12. This designation was in response to a 
request from the League of Nations that this country 
be represented at the conference, especially in connec- 
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tion with the question of the simplification of the 
calendar, which is ene of the agenda. 

Professor Marvin is vice-chairman of the National 
Committee for the United States on Simplification of 
the Calendar, which is an unofficial committee consist- 
ing of representative men and women interested in 
the improvement of the present calendar. His at- 
tendance at this conference was as an expert observer 
for the State Department and not as chief of the 
Weather Bureau. 

In addition to attending the meetings of the League 
of Nations committee, Professor Marvin attended, as 
chief of the Weather Bureau, the meetings of the In- 
ternational Meteorological Committee and a meeting 
of the executive council of that committee. These 
meetings were held at Locarno beginning on October 5. 

The International Meteorological Organization, 
which consists of the directors of all the meteorologi- 
eal services of the world, meets every six years. The 
International Meteorological Committee is a subeom- 
mission of the major body and has 21 members. Its 
meetings are held on the call of the president, usually 
every two years. There is an executive council, com- 
posed of five members, which is charged with the con- 
duct of the administrative affairs of the main body. 
Professor Marvin is a member of both the subcom- 
mission and the executive council. This year these 
are meeting at the same time at Locarno. 

The program of the International Meteorological 
Committee consists of the consideration of the re- 
ports of the president, secretary and other officers, as 
well as meteorological subjects, among them being 
that of the polar year program. One of the items to 
be handled by the executive council is that of select- 
ing a permanent secretary of the major organization, 
the headquarters of which are to be in Switzerland. 
The secretariat is supported by the various govern- 
ments concerned. 


TECHNO-CHEMICAL LECTURES OF THE 
MELLON INSTITUTE 

Two series of lectures on important subjects in in- 
dustrial chemistry and chemical engineering are being 
presented by technologie specialists of the Mellon In- 
stitute of Industrial Research during 1931-32. These 
discourses are delivered on Mondays, from 10:30 
A. M. to 11:30 A. M., throughout both semesters, 
in the fellows’ room of the institute, and are open 
to all students of industrial chemistry and chemical 
engineering in the University of Pittsburgh, as well 
as to the institute’s members. 

The introductory lecture was given on September 
28 by Dr. Edward R. Weidlein, director of the in- 
stitute, on “The Field and Opportunities of the Chem- 
ical Engineer.” The first series of lectures entitled 
“Some Important Chemical Engineering Materials, 
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Their Manufacture, Properties, Uses, and Evaluatio, 


‘is being given on the following dates: 


October 5, Mr. H. J. Rose, ‘‘Coke’’; October 12, yj, 
R. F. Porguan, ‘*The Manufacture of Refractories’, 
October 19, Mr. S. M. Phelps, ‘‘The Properties om 
Uses of Refractories’’; October 26, Mr. C. H. Geister, 
‘‘The Manufacture, Properties and Uses of Lime’’; No. 
vember 2, Mr. Tracy Bartholomew, ‘‘ The Manutactur, 
Properties and Uses of Portland Cement’’; November 9, 
Mr. R. H. Heilman, ‘‘ Heat-Insulating Materials’’. 
November 16, Mr. J. D. Alley, ‘‘ Abrasives’’; Hives 
ber 23, Dr. S. A. Braley, ‘‘Iron and Steel’’; Nevins 
30, Dr. A. W. Coffman, Corronion-Resiatant Mate. 

rials’’; December 7, Dr. W. W. Duecker, ‘‘Sulphur’’, 
December 14, Mr. R. R. McClure, ‘‘ Rubber. ’’ 


The second series include: “Lectures on Professional 
Opportunities in Various Industries—What the Chen. 
ist and Chemical Engineer Have Done, are Doing, and 
can Probably Accomplish in these Fields,” and will 
be given as follows: 


January 4, Dr. F. P. Lasseter, ‘‘ Hydrometallurgy’’; 
January 11, Mr. H. H. Meyers, ‘‘Fertilizers’’; January 
18, Mr. E. J. Casselman, ‘‘Glass’’; February 8, Mr. E. 
W. Reid, ‘‘Solvents’’; February 15, Dr. P. B. David- 
son, ‘‘Paper’’; February 29, Dr. R. N. Wenzel, ‘‘ Fatty 
Oils and Soaps’’; March 7, Mr. E. R. Harding, 
‘<Foods’’; March 14, Mr. C. F. Goldthwait, ‘‘Tex- 
tiles’’; March 21, Dr. H. K. Salzberg, ‘‘ Paints’’; April 
4, Dr. A. G. Loomis, ‘‘Petroleum Production’’; April 
11, Dr. H. E. Foote, ‘‘Industrial Gases’’; April 18, Dr. 
G. J. Cox, ‘‘Sugar’’; April 25, Dr. J. J. Enright, 
‘‘Bacteriology, Chemistry and Public Health’’; May 2, 
Dr. O. F. Hedenburg, ‘‘Insecticides and Fungicides’’; 
May 9, Dr. George D. Beal, ‘‘ Pharmaceuticals’’; May 
16, Dr. L. H. Cretcher, ‘‘ Synthetic Medicinals.’’ 


THE AMERICAN COLLEGE OF SURGEONS 


Dr. J. BentLey Squier, professor of urology at 
the College of Physicians and Surgeons, Columbia 
University, and director of the Squier Urological In- 
stitute of Presbyterian Hospital, was elected president 
of the American College of Surgeons for next year 
at the recent New York meeting. He will be inducted 
into office to sueceed Dr. Allen B. Kanavel, of North- 
western University, at the next annual meeting, the 
date and place of which have not yet been deter- 
mined. As its next vice-presidents the college elected 
Dr. C. Gordon Heyd, professor of clinical surgery 
and attending surgeon at the New York Post-Grad- 
uate Medical School and Hospital, and Dr. W. Ed 
ward Gallie, surgeon-in-chief of the Toronto General 
Hospital. 

At the concluding session on October 16 three hon- 
orary fellowships and 647 regular fellowships weré 
conferred and an address to the initiates was give? 
by Dr. Allen B. Kanavel, president of the college. 
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The honorary fellowships were conferred upon Pro- 
fessor Dr. Hans von Haberer, of Cologne, Germany; 


professor Arthur Henry Burgess, of Manchester, En- 


gland, and Sir Charles Gordon-Watson, of London. 

An unanticipated part of the ceremony was the 
conferring upon Dr. Franklin H. Martin, “father” 
and director of the American College of Surgeons, of 
the title of “eommendatore” of the Crown of Italy. 
The decoration was bestowed by Emmanuele Grazzi, 
Italian Consul General, who said that it was upon the 
proposal of Premier Benito Mussolini and by order 
of the King of Italy in recognition of Dr. Martin’s 
services to Italy through the organization of a base 
hospital during the war. Dr. Martin already holds 
the Distinguished Service Medal and the Order of 
St. Michael and St. George from the British govern- 
ment. 

Dr. H. H. Ogilvie, of San Antonio, Texas, received 
the college’s annual “Case History Prize Award” of 
$500 for the surgeon who keeps the best record of 
case histories. 

On the roster of 647 new fellows of the college, 
elected from 1,490 applicants, were seven Canadian 
surgeons, two in Australia, one in China, one in En- 
gland, one in Guatemala, one in India, two in Mexico, 
one in Panama and two in Siam. _ 


GOLD MEDALS IN RECOGNITION OF WORK 
IN YELLOW FEVER 

THE Associated Press reports that after thirty 
years the Government of the United States has be- 
stowed the full measure of recognition on the late Dr. 
Walter Reed and his associates in the war on yellow 
fever during the years 1900, 1901 and 1902. 

The awards voted two years ago by the Congress 
were dispatehed on October 2 to survivors of Dr. 
Reed’s volunteers, and to the heirs of others. At least 
six of the bestowals, including that for Dr. Reed him- 
self, were posthumous. 

They consisted of a gold medal with the name of 
the recipient on one side and the words “Conquest of 
Yellow Fever” on the back. Congress also awarded 
to a number of volunteers pensions of $125 a month. 

In addition to that for Major Reed, the posthumous 
awards were for the following: 


Dr. Aristides Agramonte, who died recently at New 
Orleans, where he was head of the School of Tropical 
Medicine of the University of Louisiana. 

Major James Carroll, survived by his wife, St. Peters- 
burg, Florida. 

Jesse W. Lazear, widow, Berkeley, California. 

Edward Weatherwalks, widow, Pompton Lakes, New 
Jersey, 

Warren G. Jernegan, widow, last known address, 
Charleston, South Carolina. 

William H. Dean, address unknown, born in Holland, 
Ohio, enlisted in Grand Rapids, Michigan. 
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Other medals went to the following: 


John H. Andrus, Elmira, New York. 

John R. Bullard, Cuba. 

A. W. Covington, Cohocton, New York. 

Wallace W. Forbes, Minneapolis. 

Levey E. Folk, Columbus, Ohio. 

Paul Hamann, East Moline, Illinois. 

James L. Hanberry, address unknown, born Denmark, 
South Carolina. 

John R. Kissinger, Huntington, Indiana. 

John J. Moran, Mexico City. 

William Olsen, Los Angeles. 

Charles G. Sonntag, Jackson, South Carolina. 

Clyde L. West, Toledo. 

Dr. R. P. Cooke, Virginia. 

Thomas M. England, Washington, D. C. 

James Hildebrand, Atlanta. 


Those who received pensions also were Hamann, 
Kissinger, Olsen, Sonntag, West, Hildebrand, Andrus, 
Covington, Forbes, Folk, Hanberry, England, the 
widow of Private Weatherwalks, Bullard, Cooke and 
Moran. 


GRANTS OF THE AMERICAN ACADEMY OF 
ARTS AND SCIENCES 
Ar a meeting of the council of the American 
Academy of Arts and Sciences on October 14, the 
following appropriations were made from the Perma- 
nent Science Fund, administered by the academy. 


To Dr. Leonard 8S. Hsu, of the Princeton-Yenching 
Foundation, $1,000, to aid in his study of population 
problems in China and to help in tle publication of the 


results therefrom in English. 
To Dr. J. L. Conel, of Boston University Medical 


School, $200, to aid in the collection of embryos of the eel. 

To Dr. Edgar Altenburg, Rice Institute, Houston, 
Texas, $500, for assistance in prosecuting his investi- 
gations on the effect of ultra-violet light on the germ 
plasm of Drosophila melanogaster. 


The Permanent Science Fund Committee of the 
American Academy of Arts and Sciences will receive 
requests for grants in aid of scientific research in the 
physical sciences, the natural sciences, and the social 
sciences. There is no restriction as to the type of 
research for which these grants will be made, but 
special attention will be given to requests for small 
sums where the acquisition of such funds will make 
it possible for investigators to carry out researches 
in eases where it would be difficult or impossible with- 
out some such aid. 

The next meeting of the committee will be held on 
the fourth Tuesday in April, 1932. Requests for 
grants should be sent to Professor E. M. East, chair- 
man, Bussey Institution, Forest Hills, Massachusetts, 
by March 15, 1932. 
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APPOINTMENTS OF THE CARNEGIE INSTI- 
TUTION OF WASHINGTON 


Dr. H. A. Spornr has resigned as director of nat- 
ural sciences of the Rockefeller Foundation and has 
resumed his former association with the Carnegie In- 
stitution of Washington as chairman of the division 
of plant biology, with headquarters at the central lab- 
oratory of this division, at Stanford University, Cali- 
fornia. 

Dr. Jens Clausen, of the Royal Veterinary and 
Agronomic Laboratory, Copenhagen, has been ap- 
pointed cyto-geneticist to the staff of the division of 
plant biology. Dr. Clausen is now carrying on his 
work in association with Dr. H. M. Hall at the central 
laboratory of this division, at Stanford University. 
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Dr. Robert W. Bates, of the department of physio. 
logical chemistry of the University of Chicago, },, 
undertaken studies, beginning on October 1, as 
associate of Dr. Oscar Riddle, staff member of the 
department of genetics of the institution, at (qj 
Spring Harbor, Long Island. 

Dr. W. H. W. Baade, of the Hamburg Obserys. 
tory, has been appointed astronomer at the Moun; 
Wilson Observatory, dating from October 1, 193}, 

Dr. Joel Stebbins, director of the Washburn 0). 
servatory of the University of Wisconsin, has under. 
taken service as a research associate of the institution, 
for the purpose of collaboration in studies of stella 
photometry at the Mount Wilson Observatory. 


SCIENTIFIC NOTES AND NEWS 


THE National Academy of Sciences will hold its 
autumn meeting at Yale University, New Haven, be- 
ginning on November 16. At this meeting Dr. W. W. 
Campbell will preside, having been elected to the 
presidency in succession to Dr. T. H. Morgan. 


THE executive committee of the American Associa- 
tion for the Advancement of Science will hold its 
regular fall meeting at the Cosmos Club in Wash- 
ington on Sunday, October 25, with a forenoon and 
an afternoon session. 


Dr. SAMUEL WEsLEY STRATTON, chairman of the 
corporation of the Massachusetts Institute of Tech- 
nology, previously professor of physics at the Uni- 
versity of Chicago, founder and first director of the 
National Bureau of Standards and president of the 
Massachusetts Institute of Technology, died suddenly 
from heart disease on October 18 at the age of seventy 
years. 


Tue John Fritz gold medal, conferred by the four 
national societies of civil, mining and metallurgical, 
mechanical and electrical engineers, has been awarded 
for 1932 to Dr. Michael I. Pupin, professor of electro- 
mechanics and director of the Phoenix Research Lab- 
oratory at Columbia University, for his achievements 
as “scientist, engineer, author, inventor of the tuning 
of oscillating cireuits and the loading of telephone 
cireuits by inductance coils.” 


Dr. Grorce E. Hate has been elected president of 
the International Council of Scientific Unions, the new 
name of the International Research Council. He suce- 
ceeds M. Picard. Sir Henry Lyons remains general 
secretary. 


Ar the recent centenary meeting of the British 
Association for the Advancement of Science, Sir 
Alfred Ewing, lately principal and vice-chancellor of 


the University of Edinburgh, was elected by the gen- 
eral committee president of the association for next 
year, when the meeting will be held at York. The 
new members of the council are Dr. J. Drever, Pro- 
fessor. T. E. Gregory, Professor H. S. Hele-Shavy, 
Professor E. B. Poulton and Professor A. M. Tyndall, 


At the reception held at the University of London 
on September 28 to celebrate the centenary meeting 
of the British Association, the degree of doctor of 
science was conferred on General Jan Christiaan 
Smuts, F.R.S., president of the association; Professor 
Sir Frederick Gowland Hopkins, F.R.S., Sir Charles 
Seott Sherrington, O.M., F.R.S.; Lord Rutherford, 
O.M., F.R.S., and (in absentia) Sir Joseph John 
Thomson, O.M., F.R.S. 


Dr. JAMES ROWLAND ANGELL, president of Yale 
University, who was made “Chevalier” of the French 
Legion of Honor in 1930, has been promoted to the 
rank of “Officier.” 


Dr. Atic—E HAMILTON, assistant professor of indus- 
trial medicine at the Harvard School of Public 
Health, was given a special dinner at the recent meet- 
ing of the American Public Health Association. 


Dr. M. Wiper has resigned his position 
as professor of medicine at the University of Chicago 
to join the staff of the Mayo Clinic and the faculty 
of the Mayo Foundation Graduate School of the Uni- 
versity of Minnesota as professor of medicine. 


Dr. Kart T. Waven, head of the department of 
psychology at Long Island University, has been 
elected president of Dickinson College. 


Dr. ExisaAn Swit, Williams professor of mathe- 
matics and head of the department in the College of 
Arts and Sciences, University of Vermont, has been 
made dean of the college, succeeding Dean George H. 
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Perkins, who has retired after a service of thirty-three 


years. 

Dr. E. N. Jonzs, head of the department of botany 
of Baylor University, at Waco, Texas, has been made 
acting dean of the college of arts and sciences. 


Dr. Kennetu A. Koss, of the University of Minne- 
sota, has been appointed instructor in chemical engi- 
neering at the University of Washington. He will 
have charge of the work in industrial chemistry in 
place of Dr. H. K. Benson, who is in Washington, 
D. C., for the year in charge of the division of chem- 
istry and chemical technology of the National Re- 


search Council. 


Dr. Raymonp L. Taytor has been appointed as- 
sistant professor of biology at the College of William 
and Mary and will give courses in botany and in 
entomology. Last year Dr. Taylor filled a temporary 
appointment as instructor of entomology in the New 
York State College of Forestry, Syracuse University. 


Tue University of Alabama School of Medicine 
announces the following new appointments: Dr. Allen 
D. Keller, professor of physiology and pharmacology, 
from the Yale University School of Medicine; Dr. 
Franklin §. DuBois, assistant professor of anatomy 
and acting executive of the department, from the Uni- 
versity of Chicago; Dr. Gene H. Kistler, assistant pro- 
fessor of physiology and pharmacology and assistant 
in medicine, from the University of Chicago; Dr. 
Marie C. D’Amour, instructor in physiology and 
pharmacology, from the University of Chicago. The 
following .promotions have been made: Dr. Ralph 
McBurney, professor of bacteriology and hygiene and 
assistant in medicine; Dr. Allen W. Blair, assistant 
professor of pathology and bacteriology and in- 
structor in surgery; Dr. Eleanor A. Hunt, assistant 
professor of microscopic anatomy; Dr. Luny V. 
Ragsdale, assistant clinical professor of medicine; 
Dr. John McLaughlin Forney, assistant clinical pro- 
fessor of obstetrics. 


Cart W. Miran is curator of the new division of 
engineering in the U. S. National Museum, formed in 
July by combining the divisions of mineral and 
mechanical technology. In this new division the 
section of mechanical technology is under the super- 
vision of Frank A. Taylor, assistant curator; the 
section of aeronautics is under Paul E. Garber, 
assistant curator, and the section of mineral tech- 
nology is under the immediate supervision of Mr. 
Mitman. 


Dr. J. S. Wrant has resigned from the staff of 
the Wyoming State Agricultural Experiment Station 
to accept the position of associate pathologist with 
the division of horticultural crops and diseases of the 
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U. S. Bureau of Plant Industry. He is stationed at 
the U. S. Market Pathology Laboratory in New York 
City. 

Dr. WARREN Fates DraPER, assistant surgeon gen- 
eral in the federal service, has been appointed com- 
missioner of health in Virginia. 


CoLoNEL CHARLES P. Ecuo.s, professor of mathe- 
maties at the U. S. Military Academy at West Point, 
retired from the U. S. Army on October 1. 


ProressoR WILLEM DE SirrTer, director of the 
Leiden Observatory, will lecture under the Trask 
Foundation at Princeton University on October 27 on 
“The Size of the Universe.” Dr. Edwin P. Hubble, 
of the Mount Wilson Observatory, will give four lee- 
tures under the Vanuxem Foundation at Princeton on 
October 29 and 30, and on November 2 and 3, on the 


general subject of the nebulae. 


Proressok Henry E. Sigerist, professor of the 


history of medicine and director of the Institute of 


the History of Medicine of the University of Leipzig, 
has been appointed visiting lecturer in the history of 
medicine at the Johns Hopkins University School of 
Medicine for the present year. Professor Sigerist 
will be at the Johns Hopkins University during Octo- 
ber and November, and will give a series of lectures 
and courses. 


Dr. ArrHuUR E. KENNELLY, professor emeritus of 
electrical engineering at Harvard University and the 
Massachusetts Institute of Technology, has gone to 
Japan. At the invitation of the Institution of Elee- 
trical Engineers of Japan, he will deliver a series of 
lectures during November, before five Japanese uni- 
versities, as the first visiting American professor under 
the Iwadare Foundation. 


Dr. J. editor of ScrIENCE, re- 
turned to New York on October 13, after attending © 
the centenary meeting of the British Association for 
the Advancement of Science in London as the dele- 
gate of the American Association. 


Dr. A. R. Moore has returned to his post at the 
University of Oregon after an absence of a year which 
he spent in Europe as a fellow of the C. R. B. Edu- 
cational Foundation. While abroad Dr. and Mrs. 
Moore worked at different times in the marine sta- 
tions at Roscoff and Naples, and in the university 
laboratories at Brussels and Innsbruck. 


Dr. H. professor of geology at the 
University of Southern California, has returned from 
a field expedition in the Inyo Mountain range with a 
collection of starfish fossils. 


UNDER a special fellowship of the Charles Lathrop 
Pack Forestry Foundation, Professor Svend Heiberg, 
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of the department of silviculture, New York State 
College of Forestry, a graduate of the Copenhagen 
and Yale Forestry Schools, has left for a four-months 
forest study trip in Europe. Professor Heiberg has 
been engaged during the last three years in examining 
the development of forest plantations in the State 
of New York and in order to supplement that work 
he will survey recent developments in the productio 

of forests in Europe. | 


Miss Matvina Horry, sculptress of New York 
and Paris, who has been commissioned by the Field 
Museum of Natural History to make more than 100 
life-size figures, busts and heads representing all the 
principal races and types of mankind, has left Chi- 
cago after conferences with officials of the museum, 
for a trip around the world. During this trip she 
will make studies in the various countries from living 


models. The figures, which will be in bronze, will — 


form a principal feature of a projected new hall in 
the museum—the Chauncey Keep Memorial Hall— 
which is to be devoted to the living races of man. 
Miss Hoffman recently completed a European trip 
during which she made a number of plaster casts and 
bronzes for the museum. 


Dr. A. DEFRISE, associate professor in the anatom- 
ical Institute of the University of Milan, recently a 
research fellow of the Rockefeller Foundation work- 
ing at the Johns Hopkins University, returned to 
Italy on October 15, taking with him a number of 
Wistar Institute albino rats of the experimental 
colony strain to start a colony at Milan for research 
purposes. 


A MEETING of the American section of the Interna- 
tional Astronomical Union will be held in Washing- 
ton, D. C., after the close of the meeting of the Amer- 
ican Astronomical Society, December 28-30. New 
statutes of the section in conformity with the new 
statutes of the union will be proposed by the execu- 
tive committee. It does not plan to appoint technical 
committees of the American section as was done in 
preparation for the last two meetings of the union. 
Members of the standing committees of the union are 
invited to submit to the executive committee, through 
the secretary, Professor Raymond 8S. Dugan, Prinee- 
ton, any matters which they wish to have considered 
at the meeting. 


THE Society of American Bacteriologists will hold 
its annual meetings in Baltimore from December 28 
to 30, inelusive, under the presidency of Professor J. 
Howard Brown, of the Johns Hopkins Medical 
Sehool. There will be a general scientific session in 
the form of a series of papers on “Bacterial Disso- 
ciation and Life Cyeles.” The program of the section 
on medical bacteriology and immunology is prac- 
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tically completed with symposia on (1) hemolyti, 
streptococci, (2) meningococcus, and (3) immunolog. 
ical aspects of anterior poliomyelitis and of typhus 
fever. 


THE Radiological Society of North America yj! 
hold its seventeenth annual meeting in St. Louis from 
November 30 to December 4, with headquarters anj 
meeting place at the New Jefferson Hotel. Dr. ky. 
win C. Ernst is chairman of the local committee oy 
arrangements. 

Tue forty-fifth annual convention of the Associa. 
tion of Land-Grant Colleges and Universities will he 
held at the Stevens Hotel, Chicago, from November 
16 to 18. As in previous years, representatives of the 
land-grant colleges and the U. S. Department of Agri. 
culture will attend this convention, to discuss various 
questions relating to agricultural education, research 
and extension, including also engineering and home 
economics. The president of the association is Dr, 
G. W. Rightmire, president of the Ohio State Uni- 
versity, Columbus, and the secretary-treasurer is T. P. 
Cooper, dean of the Kentucky College of Agriculture 
and director of the Kentucky Agricultural Experiment 
Station and of the extension service, Lexington. The 
chairman of the executive committee is Dr. R. A. Pear- 
son, president of the University of Maryland, College 
Park. 


Tue Grasselli Medal meeting of the Society of 
Chemical Industry will be held on November 6, 
at 8:30 P. M., at the Hotel New Yorker, with the 
American Chemical Society, the Electrochemical So- 
ciety and the Société de Chimie Industrielle. Non- 
members are invited to attend. Ample space has been 
provided to accommodate a large attendance in addi- 
tion to those who attend the dinner preceding it. At 
this meeting the Grasselli Medal will be presented to 
Dr. L. V. Redman. The program will be as follows: 
“Accomplishments of the Medallist”—F. W. Willard; 
“Presentation of the Grasselli Medal”—D. D. Jackson; 
“Research as a Fixed Charge”’—L. V. Redman. The 
dinner preceding the meeting will be served at 7: 00 
P. M. Reservations should be made with Mr. Irving 
Hochstadter. 


AccorDING to a special dispatch to the New York 
Times, from Ithaca, New York, dated October 15, 
element No. 87, one of the two hitherto unknown col- 
ponents of the universe, has been discovered by Dr. 
Jacob Papish, professor of spectroscopy at Cornell 
University, in a substance known as samaroskite, 4 
lustrous velvet black mineral found in Norway, S- 
beria and in some southern states of this country. Of 
the ninety-two elements only No. 85 now remains u- 
identified. Assisted by Mr. Eugene Wainer, a gradu- 
ate student from Akron, Ohio, and aided by a grant 
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from the Heckscher Foundation for the Advancement 
of Research, Professor Papish has definitely identified 
the new element and has secured a spectrogram of it. 
Repeated checks have confirmed its existence and a 
full report is expected to be made to the National 
F Academy of Seiences when it meets in New Haven 


next month. 


Nature prints the following radiogram, dated Sept. 
ée 98: “Experimental demonstration of spin of light.— 

™ The depolarization of Rayleigh scattering of mono- 

® chromatic light in earbon dioxide gas does not dimin- 
Ss0cia. ish to one quarter of its value when spectroscopically 
mill be separated from rotational scattering, as demanded by 
ember existing theories of radiation. The actual observed 
of the diminution, from 10 per cent. to 6 per cent., is quan- 
Agri. titatively explicable, assuming that common light con- 
arious sists of spinning quanta possessing one Planck unit 


search of angular momentum.—C. V. Raman and S. Bhaga- 
home vantam.” 


~. A croup of psychologists and economists, headed by 
had Dr. Nicholas Murray Butler, president of Columbia 
mF. University, and Dr. James Rowland Angell, president 
am of Yale University, will take part in weekly academic 
sang lectures to be broadeast by the National Advisory 
ong Council on Radio in Education. These broadeasts on 
we present-day economies and psychology were started 
“Be on October 17 over the network of WEAF. Thirty 

leaders in their respective fields of economics and 

of psychology will speak. An economist and a psycholo- 
6, gist will speak fifteen minutes, respectively, in each 
the program. The broadeast will be on Saturday nights 

So- from 8: 30 to 9 o’elock. Dr. Butler opened the series 
on- on October 17. He was followed by Dr. Angell, who 
een discussed “Psychology To-day, its Relations to Other 
di- Sciences and Social Problems.” Dr. Ernest L. Bo- 
At gart, president of the American Economic Associa- 

to tion, will open the radio course in economics with an 

8: address on “Forerunners of the Present Depression.” 
d; There will be thirty lectures in each series. The first 

n; ten addresses in the economics series will deal with 

he the causes and solution of the economic depression. 

0 Others who will lecture later are Miss Jane Addams, 

g of Hull House; Dr. Edwin F. Gay, professor of eco- 


nomi¢e history, Harvard; Dr. Walter R. Miles, presi- 

L dent of the American Psychological Association; Dr. 

Edward §. Robinson, professor of psychology, Yale 

University; Dr. Robert S. Woodworth, president of 

the Social Science Research Council, and Dr. Arnold 

Gesell, director of the Clinie on Child Development, 
Yale University. 

A new school of archeology and museum has been 

established at Las Vegas under the supervision and 

control of the New Mexico Normal University. Mr. 

J. I. MeCullough, teacher of history of the South- 

West courses at the Normal University during the past 
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year, has been appointed director and organizer of 
the school. 


Tue College of Medicine of the University of Illi- 
nois opened on October 5. All departments are now 
housed in the new buildings. These buildings will 
accommodate 200 students in each class. The labora- 
tories are contiguous with the Research and Educa- 
tional Hospital which has a capacity of 500 beds. 
Three hundred and sixty of these beds are occupied 
at the present time and are used exclusively for re- 
search and teaching purposes. In addition to the Re- 
search and Edueational Hospital, the large State De- 
partment for Juvenile Research is closely affiliated 
with the College of Medicine and offers a wealth of 
material of border-line and subnormal cases which 
are of great value in psychological and neurological 
studies. A Psychiatrie Institute with 62 beds and an 
Orthopedic Institute for Children with 100 beds have 
also been opened. It has been necessary to limit the 
number of dispensary patients to 100,000 per year. 
The library and reading rooms have been enlarged to 
keep pace with the growth of the college. Reading 
rooms have a seating capacity of 500. The library 
has over 40,000 volumes which includes complete files 
of practically all clinical and biological research jour- 
nals. 


THE construction of the largest and most complete 
establishment in the world devoted to research on 
wood has been started by the U. S. Department of 
Agriculture in the form of a new fireproof building 
for the Forest Products Laboratory at Madison, 
Wisconsin, the contract for which is the principal 
award under a $900,000 Congressional appropriation 
to provide the laboratory with adequate quarters and 
equipment. Better utilization of forest materials and 
broader markets for forest products are the objec- 
tives for which government research workers wil] use 
the new facilities. In its six stories, with total floor 
space of 175,000 square feet, the building will contain 
modern technical and scientific facilities for testing 
and investigating wood and other forest products in 
manifold uses and transformations, from logs, poles 
and lumber to pulp, paper and turpentine. 


Bernark MacFappen, publisher and physical eul- 
ture and health propagandist, has donated $5,000,000 
to form the Bernarr MacF adden Foundation, a chari- 
table corporation for the perpetuation of physical cul- 
ture and health building. The $5,000,000 and the in- 
come from it will be spent, according to the certificate 
of incorporation, to maintain and conduct institutions, 
establish scholarships, maintain sanitariums, gymna- 
siums, camps and other recreational facilities, and to 
promote hygiene and health and the physical well-be- 
ing of young men and women. The work of the foun- 
dation, the certificate says, is to be conducted prin- 
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eipally in the United States, “but is not restricted 
thereto.” 


THE London Times reports that Professor Maiuri, 
superintendent of excavations in the Campania, has 
been granted funds from the British Government for 
carrying out excavations on the island of Capri. He 
proposes to reveal and display, so far as possible, the 
ancient topography of the island, as it was in the 


Roman era. The many Roman buildings which lie. 


buried and have only been partially excavated so far 
are to be laid bare, the roads of access to them are to 
be made more practicable, and a general work of em- 
bellishment undertaken so that the ruins may be pre- 
sented in a setting worthy of their past glory. In the 
days of the Emperor Tiberius there were twelve pal- 
aces in the island, named after twelve gods, and the 
emperor is supposed to have lived in a different one 
during each month of the year. The most important 
of these is the Villa Jovis, which lies at the extreme 
eastern point of the island overlooking the Sorrentine 
Peninsula. It is built on a peak, and from the cliffs 
on which it stands there is a sheer drop of about 700 
feet to the sea. It is on the ruins of this palace that 
Professor Maiuri began work early in October. 


Tue U. 8. Bureau of Fisheries is making a study 
of fish migration in the waters of the Chesapeake Bay. 
Dr. John C. Pearson, assistant aquatic biologist, who 
has been stationed at Annapolis for the purpose of 
clamping identification bands on any fish which he 


can obtain for labeling and liberation purposes, tagged 
a rockfish and released it off Hackett Point, Annap. 
olis. Two days later the same fish was caught aboy 
thirty miles up the bay, near the mouth of the Seneq 
River. Other fish bearing the identification tags hay, 
been caught in the vicinity of Havre de Grace and th. 
Northeast River. Thus far the results of the study 
show a tendency of the fish to make for the head of 
the bay. 


THE Chilean Nitrate of Soda Educational Bure, 
has again made provision for the Chilean Nitrate of 
Soda Nitrogen Research Award. These awards wer 
designed to foster search on the_role of nitrogen jy 
economic crop production. Any research worker jy 
the United States or Canada is eligible. In selecting 
candidates for the award attention is given to both 
the merits of research already accomplished and to the 
promise for future work. The award is administered 
by the nitrogen research award committee of the 
American Society of Agronomy. The amount of the 
award is decided by the committee in each individual 
ease. Any one wishing to eall the attention of the 
committee to their own work or that of any other 
worker should communicate before November 1 with 
the chairman of the committee, Dr. Richard Brad- 
field, Department of Soils, Ohio State University, 
Columbus, Ohio. The award will be made at the 
annual meeting of the American Society of Agronomy 
in Chicago, on November 19 and 20. 


DISCUSSION 


ON A POSSIBLE EXPLANATION OF THE 
DIFFERENCE IN WAVE-LENGTHS OF 
THE SPECTRAL LINES OF A GIVEN 
ELEMENT PRODUCED ON THE 
SUN AND ON THE EARTH 

Ir has been shown that all electric charges on the 
earth are due to a potential difference between an 
insulated body and the electrostatic field in which it 
is immersed.1_ When this potential difference changes, 
the magnitude or the sign, or both, of the charge on 
the insulated body changes. It is immaterial and 
sometimes not discoverable whether the change in 
potential difference is due to a change in the electron 
content of the insulated body or to a change in the 
electrical state of the surrounding field. 

Since the potential of the earth’s electrostatic field 
changes with a change of altitude above the earth, the 
charge of an insulated body will change as its altitude 
in the earth’s electrostatic field changes. This fact 
was discovered by Paul Erman in 1803,? though it 


1 Bulletin of the Terrestrial Electric Observatory of 
Fernando Sanford, Vol. 6, p. 8, and ‘‘ Terrestrial Elec- 
tricity,’’ p. 100. 

2 Gilbert’s Annalen, 15, 386 (803). 


was not interpreted in this manner. Erman believed 
the charges upon his electroscope to be induced by 
the charge of the earth, but we know that no insulated 
body can have a charge induced upon it. The most 
that can happen to it by induction is to have a 
redistribution of its charge over its surface. 

An uncharged, insulated body when raised above 
the earth acquires a negative charge. If retained in 
that position and put into electrical contact with the 
earth it loses its negative charge. If then lowered to 
the earth it acquires a positive charge. If raised toa 
greater height than before without discharging its 
positive charge it again becomes negatively charged. 

If two small insulated spheres be charged, one 
positive and one negative, to a potential difference 
from the earth of 100 volts each, they will then attract 
each other with a force proportional to the product 
of their opposite charges. Let them be raised to 2 
height where the potential of the earth’s field is 100 
volts positive to the earth. One of the spheres will 
then be charged to a negative potential of 200 volts 
and the other will be uncharged. There will be n0 
attraction due to the product of their charges. 
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Let them now be raised to a height where the poten- 
tial of the earth’s field is 200 volts positive. One 


} sphere will now be charged negative to a potential 


of 300 volts, and the other will be negatively charged 
to a potential of 100 volts. They will now repel each 
other with a force proportional to the product of 
their like charges. This was virtually Erman’s fun- 


damental experiment. 
Suppose a negatively charged particle to be in 


S orbital revolution about a positively charged particle 


near the surface of the earth. Other conditions re- 
maining unchanged, the frequency of revolution will 
change with every change of the product of their 
opposite charges. The same will be true for other 
forms of oscillation of the two particles; hence any 
change in their altitude above the earth will cause a 
change in their vibration frequency. 

If the same laws apply within the atom, the wave- 
lengths of its spectral lines will vary with a change 
of potential of the electrostatic field in which it is 
placed. Thus, if the electrostatic field of the sun is 
different from that of the earth, the wave-lengths of 
the spectral lines in the sun’s electric field will be 
different from those of the same kind of atom in the 
earth’s field. We know that they are appreciably 


different. é 
We believe that the Fraunhofer lines in the solar 


| spectrum are due to the absorption of gases at dif- 


ferent elevations above the photosphere. Accordingly, 
these gases are differently charged. May not the 
broadening of some of the absorption lines be partly 
due to this cause? 
FERNANDO SANFORD 
Pato ALTO, CALIFORNIA 


BOTTOM TEMPERATURES IN DEEP LAKES? 

Atmost without exception, published accounts of 
temperature cycles in lakes fail to mention the effect 
of pressure on the temperature of water at maximum 
density. That inereased pressure lowers the point of 
maximum density has been known to physicists for 
half a century. Results obtained by various workers 
are not in complete agreement. According to Ama- 
gat? the lowering effect is in the neighborhood of 
0.0235° C. per atmosphere, although the relationship 
is probably not strictly linear. Since a depth of 
10.33 meters corresponds roughly to one atmosphere 
of pressure, it follows that deep lakes may have bot- 
tom temperatures below-4.0° C. in summer. A num- 
ber of such observations have been made in this coun- 
try and many more have been made elsewhere. 

The first observations in North American lakes 

1 Published by permission of the U. S. Commissioner 


of Fisheries. 


oa Amagat, Ann. Chim. et Phys., (6), 29: 570, 
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which have come to the attention of the writer were 
made in Lake Superior during August, 1871.2 Most 
of the bottom readings were 3.8°or 3.9°; two very 
low readings were obviously erroneous. Yoshimura,‘ 
in a recent review of this subject, reported a tempera- 
ture of 3.7° at 300 m for Lake Ontario in the same 
year, but the source of the data is not evident. 
Drummond® reported temperatures in Georgian Bay 
in 1886 which were well below the minima possible 
according to the calculations of Amagat. In the 
summer of 1889 he found 3.7° at 128 m and 3.9° at 
115 m on different days and at different stations. In 
1911 Hamberg,® noting similar records from Euro- 
pean lakes, pointed out that they could be explained 
by the effect of pressure on the temperature at max- 
imum density. 

In Crater Lake, Kemmerer et al.? found 3.5° at 
600 m, and all temperatures at 100 m or deeper were 
less than 4.0°. Kindle® reported 3.3° at 96 m and 1.1° 
at 130 m in Lake Ontario in late September. These 
readings are so low that they must be regarded as 
errors, and they cast doubt upon the accuracy of a 
reading of 3.9° at 121 m at another station. 

During the summer of 1930 a large number of tem- 
perature observations were made from the Bureau of 
Fisheries vessel Fulmar in Lake Michigan. Of 26 
readings in water over 100 m deep, nine gave 3.9°, 
one gave 3.8°, and the others were 4.0° or more. One 
station showed 3.9° water from a depth of 75 m to 
the bottom at 145 m. The greatest depth at which 
observations were made was 168 m and lower tem- 
peratures may be expected in the deepest part of the 
lake (264 m). 

Summer temperatures below 4.0° have not been re- 
ported for Lake Erie or for Lake Nipigon. The same 
is true of Lake Tahoe,® with a depth of 501 m. Ob- 
viously very deep lakes can have bottom temperatures 
well above the minima possible under pressures corre- 
sponding to their depths. 

While the number of lakes showing bottom tem- 
peratures below 4.0° in summer is not large and the 
lower temperatures probably have little biological 
significance, the phenomenon is worthy of mention, 
even in elementary texts. Ignorance of it may lead 
an inexperienced observer to question the accuracy 


of his thermometers. 
STILLMAN WRIGHT 


U. S. Bureau or FIsHERIES, 
ANN ARBOR, MICHIGAN 


3 W. R. Nichols, Proc. Bost. Soc. Nat. Hist., 21: 53, 
1880-1882 (1883). 

48. Yoshimura, Umi to Sora, 10 (12): 423, Kobe, 1930. 

5 A. T. Drummond, Can. Ree. Sci., 4: 77, 1890. 

6 A. Hamberg, Pet. Geogr. Mitteil., 57 (12): 306, 1911. 

7G. Kemmerer, J. F. Bovard, and W. R. Boorman, 
Bull. Bur. Fish., 39: 51, 1923. 

8 E. M. Kindle, Trans. Roy. Soc. Can., 19: 47, 1925. 
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METABOLISM OF CYSTINE AND 
METHIONINE 


Tue fact that methionine is similar to the indis- 
pensable amino acid, cystine, in containing sulfur 
lends considerable interest to the fate of methionine 
in the animal organism as well as to any possible 
metabolic interrelation of these two protein units. 
We have investigated the effect of the administration 
of racemic methionine to albino rats ingesting food 
presumably deficient in cystine. The basal diet con- 
tained whole milk powder at a low level with a sup- 
plement of gelatin. It was found that, whereas the 
administration of other amino acids, serine and 
alanine, as well as certain derivatives closely related 
to cystine, produce a negligible or at most a very 
minor acceleration in growth, the addition of either 
cystine or methionine to the diet produces an unmis- 
takable increase in body weight. The conclusion that 
methionine may satisfy an animal’s cystine require- 
ment might be drawn from these experiments. How- 
ever, we prefer at this time to postpone final interpre- 
tation of the findings until we have carried out further 
experiments to throw more light upon the phenome- 
non in question. 

RicHarp W. JACKSON 


Ricuarp J. Buock 
LABORATORY OF PHYSIOLOGICAL 
CHEMISTRY, 
YALE UNIVERSITY 


THE TRANSFORMATION OF CAROTENE TO 
VITAMIN A IN VITRO 


Moors? and Capper? have been able to demonstrate 
the transformation of carotene to vitamin A in rats. 
More recently, the conversion has been observed in the 
fowl.* If the reaction is enzymatic, it should be pos- 
sible to transform carotene to vitamin A in vitro. 

Preliminary experiments indicated that carotene 
was destroyed and that vitamin A appeared when 
carotene was incubated with fresh liver tissue, ob- 
tained from vitamin A-deficient rats. Ultra-violet 
absorption spectra of the ether extracts of such mix- 
tures showed a band at 325 up, characteristic of vita- 
min A, while the ether extracts of the livers without 
carotene addition were without absorption at that 
wave-length. 

The following experiments verified the supposition 
that an enzyme was responsible for the reaction. Two 
rats which had ceased to grow on a vitamin A-free 
ration were killed, their livers extirpated, and ground 
with sand and water. After standing for 24 hours at 


1T. Moore, Biochem. Journ., 1930, 24, 692; 1931, 25, 
275. 

2N. 8. Capper, Biochem. Journ., 1930, 24, 980. 

3.N. S. Capper, I. M. W. McKibbin, and J. H. Pren- 
tice, Biochem. Journ., 1931, 25, 265. 
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37°, the extract was filtered. One portion of the liv 
was extracted with ether. An ultra-viola 
absorption spectra photograph of the extracted maty. 
rial showed no absorption at 325 un, indicating that 
the liver extract contained no vitamin A. 

Another portion of the liver extract was added to , 
few eubic centimeters of a colloidal solution of carp. 
tene in water, the mixture was incubated for 36 hou, 
and extracted with ether. The ether extract wa 
colorless, there was a definite band at 325, ang 
none at 340 un, at which wave-length carotene itself 
absorbs. A third portion of the liver extract was 
boiled for one minute, then treated with carotene as 
before. After incubation, the ether extract was yel. 
low, the absorption spectrum showed no band at 
325 uu, while the band at 340 pp was still present, 
The enzyme, which should be called 
had been destroyed by the heating. 


Haroip §. Oxcorr 
Duane C. McCann 
LABORATORIES OF BIOCHEMISTRY AND 
ANALYTICAL CHEMISTRY, 
STaTE UNIVERSITY or Iowa 


CONICAL SNOWFLAKES 

THE account by Professor A. D. Moore, in Science 
for June 12, of the fall of conical snowflakes at Ann 
Arbor recalled similar conical flakes or stones which 
I observed at what was then the Great Basin Forest 
Experiment Station above Ephraim, Utah, in Sep- 
tember, 1920. The station is situated on a small 
bench at 8,750 feet elevation in the Wasatch Moun- 
tains and during the latter part of the summer is 
subject to short but intense rain or hail squalls. On 
one occasion, however, the precipitation, instead ot 
being in the usual form of rain or round hail, con- 
sisted of cones of hard compacted snow. The bases 
of the cones were hemispherical, giving the stones 
the general outline of an inverted parachute. In size 
they ranged larger than those observed by Professor 
Moore, all being over one quarter inch across the base 
and many of them reaching one half inch. The fall 
was accompanied by a strong wind from the northeast 
and lasted only a few minutes. 

I took no notes on the phenomenon at the time and 
ean no longer remember just what the weather was, 
preceding the fall, but I recollect that the wind which 
accompanied the squall was cold. The stones were 5 
dense and landed with such force that we were com- 
pelled to take shelter, but in composition they were 
packed snow and not the ice of ordinary hailstones. 


W. WaGENER 
U. 8. DEPARTMENT OF AGRICULTURE, 
BUREAU OF PLANT INDUSTRY, 
San FRANCISCO, CALIF. 
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THE HOST INSTITUTION AND HOTEL 
HEADQUARTERS FOR THE NEW 
ORLEANS MEETING 


TweNTY-SIX scientific societies have signified their 
intentions of meeting with the American Association 
for the Advancement of Science at its New Orleans 
meeting, from December 28, 1931, to January 2, 1932. 
This meeting, the eighty-ninth of the American Asso- 
ciation, will be held under the presidency of Dr. 
Franz Boas, of Columbia University. Tulane Univer- 
sity will be the host institution. Professor D. 8. El- 


| liott, the chairman of the local committee for the New 


Orleans meeting, has supplied the following informa- 
tion regarding the host institution : 

The Tulane University of Louisiana was organized 
as the Medical College of Louisiana in 1834. In 1845, 
the state constitution established the University of 
Louisiana with the departments of law, medicine and 
natural sciences and letters. In 1882, Mr. Paul Tu- 
lane, of Princeton, New Jersey, formerly a resident of 
New Orleans, donated his property in New Orleans 
for educational purposes to a board of administra- 
tors who organized themselves as the Tulane Educa- 
tion Fund. This donation, with subsequent gifts, 
amounted to $1,050,000. In 1884, by an act of the 
legislature of Louisiana of that year, the existing 
University of Louisiana was transferred to this board 
and the name was changed to The Tulane University 
of Louisiana. In 1886, Mrs. Josephine Louise New- 
comb donated $100,000 to establish the H. Sophie 
Newcomb Memorial College as the women’s depart- 
ment in the university. She added largely to her 
original endowment, and by her will bequeathed about 
$2,700,000 additional. 

The university comprises the following depart- 
ments: The College of Arts and Sciences, the College 
of Engineering, the H. Sophie Newcomb Memorial 
College for Young Women, the Graduate School, the 
College of Law, the College of Medicine (including 
the Schools of Medicine and Pharmacy, the Graduate 
School of Medicine, and the Dental Clinic), the Col- 
lege of Commerce and Business Administration, the 
Courses for Teachers, the School of Social Work, the 
Department of Middle American Research, and the 
summer schools. The College of Engineering includes 
courses in mechanical and electrical engineering, civil 
engineering, chemical engineering and architecture. 
Newcomb College includes, in addition to the usual 
college courses, the Schools of Art and Music. 

The campus of ninety-two acres, with its imposing 
buildings, faces Audubon Park, one of the most beau- 
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tiful parks in the South. There are thirty-one build- 
ings, many of which have been erected in recent years. 
Among these are Gibson Hall, the Physics Building, 
the Richardson Chemistry Building, the Science Build- 
ing and Annex, Stanley Thomas Hall and the Old 
Engineering Building, the Richardson Memorial Med- 
ical Building, the Tilton Memorial Library, the Dining 
Hall, the Academic Dormitory, the Richardson Memo- 
rial Medical Dormitory and the Gymnasium. The fol- 
lowing buildings of the H. Sophie Neweomb College 
for Women are on that part of the campus facing 
Broadway: Administration Building, Art Building, 
Swimming Pool and Gymnasium, and Nos. 29, 43 and 
57 Newcomb Campus and the following dormitories 
for women: The Josephine Louise House, Doris Hall 
and the Warren Newcomb House. Dixon Hall, one of 
the newer buildings, provides a fine auditorium seat- 
ing about one thousand persons; class, office and prac- 
tice rooms for the Newcomb School of Music, and in 
a wing a library, reading room and stack room. 

The third and fourth year medical students, as well 
as the students of graduate medicine, are taught in 
the new Hutchinson Memorial Building on Tulane 
Avenue, which is opposite the great Charity Hos- 
pital, the unrivaled facilities of which are used in their 
instruction. This building, which cost with equipment 
approximately $1,250,000 provides the necessary class- 
rooms and laboratories and furnishes a better distribu- 
tion of space than the old building on Canal Street, 
as well as more adequate equipment for this work. 
The new building, however, is intended to do much 
more than this. In it will be operated out-patient 
clinies for the various medical branches. These clinics 
will be arranged and conducted for the purpose of 
teaching medical students the practical treatment of 
patients in preparation for their future work. The 
building has been erected on the property purchased 
by the university in the square adjacent to the Charity 
Hospital on Tulane Avenue. The building provides 
suitable quarters for the Graduate School of Medi- 
cine, the Dental Clinic and the Orleans Parish Med- 
ical Society. 

The College of Commerce and Business Administra- 
tion holds its day and night courses in Gibson Hall. 
The other departments of the university consisting of 
the Colleges of Arts and Sciences and Engineering, 
the Graduate School, the College of Law, the first and 
second years of the School of Medicine and the classes 
of the School of Pharmacy are conducted in the build- 
ings located on the campus on St. Charles Avenue, 
opposite Audubon Park, in the city’s handsomest resi- 
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dential district, with the exception of the Newcomb 
College buildings. 

The dormitories for students of Newcomb College 
for Women are located on that part of the campus 
of the university occupied by the Newcomb College 
buildings, facing Broadway. The Josephine Louise 
House, known as The Residence, on the corner of 
Broadway and Plum Streets, has accommodation for 
about 190 students, together with the refectory and 
a special lunch room in the basement for day stu- 
dents. The building is modern in every respect and 
fireproof. Doris Hall is located at the corner of 
Newcomb Campus and Willow Street. It was opened 
for occupancy at the beginning of the session 1925-26. 
It is a thoroughly commodious and well-equipped 
brick and stone building of two stories and a base- 
ment. It houses twenty-five students of moderate 
means who are willing to help reduce the cost of their 
college education by cooperative effort. The Warren 
Newcomb House, accommodating fifty-two students, 
was occupied with the beginning of the session 
1928-29. It is a two-story and basement structure 
of reinforced concrete and brick, located on New- 
comb Campus next to Doris Hall. 

The American Mathematical Society and the Mathe- 
matical Association of America will have their head- 
quarters at the Sophie Newcomb dormitories. Other 
societies’ headquarters will be located in the hotels, 
some of which are world-renowned. Society hotel 
assignments, together with information concerning 
the hotels, are as follows: 


Rooseveit: University Place, near Canal Street. All 
reoms with bath. Single rooms, $4.00 to $6.00 per day; 
double rooms, $6.00 to $9.00 per day. 

General headquarters for the association. 

American Physical Society. 

American Society of Zoologists. 

American Society of Parasitologists. 

Society of Petroleum Geophysicists. 

Econometric Society. 

Metric Association. 

St. Charles: St. Charles Ave., Common and Gravier 
Streets. Single rooms, $2.00 and $2.50 per day; (with 
bath) $3.00 to $5.00 per day; double rooms, $3.50 to 
$4.00 per day; (with bath) $5.00 to $7.00 per day. 

Botanical Society of America. 

American Phytopathological Society. 

American Society of Plant Physiologists. 

American Society of Naturalists. 

American Society for Horticultural Science. 

American Microscopical Society. 

Ecological Society of America. 

Marberc: Canal and Loyola Streets. All rooms with 
bath. Single rooms, $3.00 to $3.50; double rooms, $4.00 
to $6.00 per day. 

Entomological Society of 

American Association of Economic Entomologists. 
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American Nature-Study Society. 

Jung: 1500 Canal Street. All rooms with bath, §; 
rooms, $3.50 per day; double rooms, $5.00 to $6,009 per 
day. 

American Society of Agronomy. 

Society of American Foresters. 

De Soto: Baronne and Perdido Streets. Single rooms, 
$2.00 per day; (with bath) $2.50 to $3.00 per day; doubl 
rooms, $3.00 to $4.00 per day; (with bath) $3.50 to $5.9 
per day. 

American Meteorological Society. 

Potato Association of America. 

Wilsen Ornithological Club. 

Monteleone: Royale and Iberville Streets. Sing, 
rooms, $2.00 per day; (with bath) $3.00 to $3.50 per 
day; double rooms, $3.00 to $3.50 per day; (with bath) 
$5.00 to $6.00 per day. 

Southern Society for Philosophy and Psychology. 

La Salle: N. Rampart and Canal Streets. Single 
rooms, $2.00 per day; (with bath) $3.00 per day; double 
rooms (with bath) $4.00 to $5.00 per day. 

Phi Sigma Biological Research Society. 


Bienville: St. Charles Avenue, at Lee Circle. All | 


rooms with bath. Single rooms, $3.00 to $3.50 per day; 
double rooms, $4.50 to $6.00 per day. 

Honor Society of Phi Kappa Phi. 

Chalmette: 808 Carondolet Street. Single rooms, $1.50 
to $2.50; (with bath) $2.00 to $2.50; double rooms (with 


bath), $3.00 to $4.00. 
Ponchartrain Apt. Hotel: 2031 Charles Street. All 


rooms with bath. Single rooms, $3.00 up; double rooms, 
$5.00 up; suites, $10.00 up. 


All the above hotels are very centrally located and 
within convenient walking distance from any one to 
the others and to the Municipal Auditorium, where 
many of the general sessions will be held. All are 
convenient to direct transportation lines to Tulane 
University. 

We are assured that a sufficient number of rooms 
will be reserved by these hotels to accommodate those 
who will attend the New Orleans meeting, but in order 
to save possible disappointment members are urged to 
make their reservations at once. These should be sent 
directly to the hotel selected. 

Further information regarding the New Orleans 
meeting will be given from time to time in short an- 
nouncements in ScrENcE and in the special issue of 
ScrENCE containing the regular preliminary announce- 
ment. This latter will appear during the last of 


November. 
Cuarues F. Roos, 


Permanent Secretary 


SECTION F (ZOOLOGY) AT NEW ORLEANS 

At the New Orleans meeting, section F of the Amer- 
ican Association for the Advancement of Science and 
the American Society of Zoologists will hold sessions 
for the reading of papers on Tuesday, Wednesday 
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and Thursday, December 29, 30 and 31. Following 
the poliey of recent years the program will be ar- 
ranged with formal reading of papers in morning 
sessions and informal demonstration presentation in 
afternoon sessions. Those who expect to contribute 
should indicate which type of presentation they prefer. 
| All contributed papers will appear in the program of 

the American Society of Zoologists, Section F holding 

no separate sessions for the reading of papers. The 

address of the vice-president of the section, Dr. Robert 

W. Hegner, entitled, “How the Other Half Live,” 

will be given immediately following the annual zoolo- 

gists’ dinner on Wednesday evening. 

The business session will come on Wednesday after- 
noon at 2 o’clock, immediately preceding the business 
session of the society. Hotel headquarters for both 
groups will be the Roosevelt Hotel. All rooms have 
baths and range upward from $4 for single rooms and 
$6 for double rooms. Reservations for hotel accom- 
modations should be made early by members, directly 
with the hotel and not through secretaries or local 
committee. Other hotels are available, a list of which 
will be given in an early issue of Screncz, in the pre- 
liminary announcement of the American Association 
for the Advancement of Science. Arrangements have 
been made for the usual railroad rates of a fare and 
a half on the certificate plan and will be specially an- 
nounced in the preliminary announcement of the per- 
manent secretary of the association. In securing 
transportation buy a first-class, one-way ticket, and 
obtain for each ticket a certificate for the “New 
Orleans Convention of the American Association for 
the Advancement of Science and Associated Societies.” 
Present this certificate at the registration offices in the 
Venetian Room of the Roosevelt Hotel immediately 
upon arrival, and eall for it at the same place the 
next day; a half-fare returning ticket may be pro- 
cured after obtaining this validated certificate. A 
registration fee of $1.00 for members of the associa- 
tion and $2.00 for others will be charged. Return 
Pullman reservations on trains should be arranged for 
shortly after arrival. 

Members of Section F who desire to present papers 
should send the exact title and an abstract of not more 
than 250 words to reach the secretary not later than 
November 1; titles received later than this can not 
be placed on the program and titles without ab- 
stracts will not be considered or accepted. Indicate 
in what group (cytology, embryology, parasitology, 
protozoology, comparative anatomy, general physiol- 
ogy, ete.) the paper is to be read and whether charts 
or lantern slides will be used. The rules of the Amer- 
ican Society of Zoology are followed in arranging the 
program and conducting the sessions; members are 
limited to a total time of fifteen minutes, whether for 
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one or several papers, and the time of a person intro- 
duced by a member is included within the fifteen- 
minute limit. 

The titles and abstracts should be sent as early as 
possible, preferably to the secretary of the American 
Society of Zoologists (Dr. William H. Cole, Rutgers 
University, New Brunswick, N. J.) or to the secretary 


of the section. Geo. T. Hargirr 


UNIVERSITY, 
DurHAM, N. C. 


SECTION E (GEOLOGY AND GEOGRAPHY) 


Section E (Geology and Geography) of the Amer- 
ican Association for the Advancement of Science will 
meet in New Orleans on Friday, January 1, for its 
annual session. The chairman for the meeting is Pro- 
fessor Douglas W. Johnson, of Columbia University, 
who will deliver his address as retiring vice-president 
that afternoon, and the secretary is Professor Kirtley 
F. Mather, of Harvard University. A regional com- 
mittee under the chairmanship of Professor R. A. 
Steinmayer, of Tulane University, has been organized, 
and a symposium on the “Geology of the Gulf Coastal 
Prairies” is planned for the afternoon meeting. The 
annual dinner for geologists and geographers will be 
held on Friday evening: Titles and abstracts of papers 
for the symposium should be submitted to Professor 
Steinmayer prior to November 10; titles and abstracts 
of other papers for this meeting should be submitted 
to Professor Mather prior to November 15. ; 

Saturday, January 2, will be devoted to a field trip 
to the salt domes and mines of the Teche country. 
Those taking the trip will board a Pullman in New 
Orleans, after the dinner on Friday evening, for New 
Iberia, Louisiana, and may return to New Orleans on 
Saturday evening. Those interested in the field trip 
should communicate directly with Professor Stein- 
mayer at the earliest opportunity. 

It is probable that Section E will join with the 
members of the American Physical Society and other 
organizations in a joint session for the presentation ~ 
of papers dealing with geophysics on Wednesday, De- 
cember 30. If so, arrangements will be made for 
short field excursions on Thursday, December 31. 

Arrangements have been made for special diverse 
route fares on the round trip identification plan, which 
will make it possible for geologists to purchase tickets 
at reduced rates from their homes direct to Tulsa, 
Oklahoma, for the meeting of the Geological Society 
of America and the American Association of Petro- 
leum Geologists at that place from December 28 to 
31 and return via New Orleans, stopping there for 
the meetings of Section E on January 1 and 2. 

Kirtiey F. MatuHer, 
Secretary 
HARVARD UNIVERSITY 
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SCIENTIFIC APPARATUS AND LABORATORY METHODs 


AN APPARATUS FOR DETERMINING THE 
PURITY OF LIMESTONE IN 
THE FIELD 


THE wide distribution of lime deposits, the variabil- 


ity in the carbonate content of the deposits, and the — 


wide-spread use of portable grinding equipment 
makes the perfection of an accurate field test, whereby 
the purity of the stone may be determined, highly 
desirable. MeHargue! and Hopkins? have devised an 
apparatus for measuring the amount of carbon diox- 
ide produced by treating the lime with an acid. The 
amount of apparatus required and the difficulties 
encountered in ealeulating the results have tended to 
limit the application of the method. 

The author has devised an apparatus which will 
accomplish the same result, with the same degree of 
aceuracy and within a period of ten minutes. The 
entire apparatus may be carried in a small kit weigh- 
ing approximately eight pounds. The essential fea- 
tures of the apparatus are: 

(1) A 25x 250 mm Pyrex tube, graduated in such 
a manner that, by the use of standardized acids and 
alkalies, the percentage of lime (as pure CaCQ,) in 
the sample may be read directly. 

(2) A standardized acid containing an indicator, 
and a standardized alkali of such strength as to cor- 
respond with the volumes indicated by the graduation 
on the tube. 

(3) A modified hydrometer equipped with a re- 
movable pan on the tip, and so constructed as to 
float free in the graduated tube yet will be capable 
of weighing one gram of limestone with an accuracy 
of +2 per cent. 

The sample is weighed by dropping it on the pan 
of the floating hydrometer until the proper point is 
reached. The tube is emptied and a definite quantity 
of acid added. The sample is then added and, after 
the violence of the reaction has subsided, the height 
of the liquid is adjusted to a definite volume. The 
contents are then boiled for five minutes over an 
alcohol flame. The volume is again adjusted and 
sufficient alkali added to produce the neutral point. 
The graduation at the height of the total volume 


shows the percentage of lime. A detailed explanatio, 


of the apparatus will appear later. 
EMersoy 


Sorts DEPARTMENT, 
Iowa STATE COLLEGE 


A SIMPLE, QUICK AND INEXPENSIVE 
METHOD OF PREPARING 
LANTERN SLIDES 

THE advantages of a quick method for preparing 
lantern slides which may be simply done and without 
the usual cost are especially valuable in the case of 
taking diagrams from a text or journal, or for pro. 
ducing necessary slides on short notice. 

I have found the following preparation to have 
the above qualifications and to be very effective, 
Take a plain glass lantern slide, thoroughly clean 
it and allow to dry. When the slide has become 
quite dry apply a thin coat of albumin from a fresh 
egg and again allow the slide to dry. A smooth brush | 
is essential in getting the coat of albumin evenly 
placed to avoid a streaked appearance when done. 

As soon as the albumin has completely dried, place 
the plate with its coated side uppermost, over the 
diagram or other copy, and trace on the slide with 
India ink. The width of the lines may be varied 
by using pens of different sizes. Colored effects may 
be added in the same manner except that inks made 
from aniline dyes (such as the common writing 
fluids) should be used. The pigmentation in colored 
India inks make them all appear black on the screen. 

Mount in the usual manner after the ink has dried 
by placing the newly made plate face down on an- 
other clean slide and fastening together with the usual 
lantern slide material or with adhesive tape. 

These slides are not temporary as might be sup- 
posed but may be left in the lantern for long periods 
of time without injury in spite of the intense heat 
of some lanterns. I have used this preparation for 
the past five years and it is now being used by others 
in this department. P. E. Rew 

DEPARTMENT OF PHYSIOLOGY 

AND PHARMACOLOGY, 
NORTHWESTERN UNIVERSITY 
MEDICAL SCHOOL 


SPECIAL ARTICLES 


A NATURAL COPPER DEFICIENCY IN 
CATTLE RATIONS 
A PRELIMINARY report was made at the recent meet- 
ing of the American Dairy Science Association in 


1J. 8S. MeHargue, ‘‘County Agents’ Calcimeter,’’ Ken- 
tucky Agric. Expt. Sta. Cire. 9, 1915. 


Davis, California, of a naturally oceurring nutritional 
anemia of cattle in Florida. This anemia is caused 
by a deficiency of iron, or of iron and copper in the 
native vegetation growing on white or gray sand, 


2 ©. G. Hopkins, ‘‘ A Limestone Tester,’’ Illinois Agti¢. 
Expt. Sta. Cire. 185, 1916. 
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Everglades muck, or Homestead marl soils. It does 
not oceur on clay soils or on soils subject to overflow 
from clay lands. So far as known, this is the first 
natural copper deficiency reported. 

Yearlings and heifers suckling first calves are most 
affected, although all ages suffer. It has been observed 
in sheep, goats and swine. Growth is retarded as 


| much as one half. Reproduction is greatly impaired. 


This condition, known locally as “Salt Sick,” has 
always been the eause of much loss to Florida’s cattle 
industry. On some areas it has been impossible to 


keep cattle for any length of time. 


Affected animals exhibit almost complete loss of 

appetite, emaciation, weakness and pale mucous 
membranes. Clay, sand, rags or dry weeds may be 
eaten when all feed is refused. Constipation and 
diarrhea in advaneed eases are observed. The mor- 
tality rate has been high where cattle were not moved 
to healthy range or fed grain from an unaffected 
area. 
Early workers at the Florida Agricultural Experi- 
ment Station deseribed the post-mortem findings as 
identical with those of chronic tick fever (with which 
Salt Sick has been confused), except for the spleen. 
The spleen parenchyma is atrophied, the entire organ 
being about one quarter of its normal size. The 
hemoglobin of the blood often falls below four grams 
per cent., and the blood volume is reduced. All tis- 
sues are pale. The heart muscle is flabby and lacks 
tone. Otherwise the findings are those of extreme 
inanition. 

Several hundred eases have been treated in the 
field. Three fluid ounces of a six per cent. solution 
of ferric ammonium eitrate fortified with copper 
sulfate in moleeular ratio of 50:1 given daily as a 
drench has been effective even in advanced cases. 
Two ounce doses are given to smaller animals. For 
prevention of the trouble and eure of less advanced 
cases, a lick made of 100 pounds of salt, 25 pounds 
of ferric oxide and one pound of copper sulfate given 
ad libitum has been found to be satisfactory. 

Some hemoglobin determinations made in the field 
by means. of a standardized Dare hemoglobinometer 
during the field work are as follows: 


15 critical cases of salt sick 39.5 per cent. 
87 visibly affected cases ow“ 
87 cases after one month treatment ....... 717.2 


34 healthy animals in same herds ........... nee: 4° 
185 healthy animals in unaffected areas.... 


Controlled feeding trials now in progress completely 
confirm the results of the field work. Iron supple- 
ments alone, even with the amount of copper present 
I technical chemicals, have proven inadequate. This 
may indieate a relatively high copper requirement in 
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the bovine. Chemical and histological studies of all 
cases developed are being made. Tabulation of iron 
analyses of forage samples confirm the deficiency of 
iron, and copper analyses are being prosecuted. 


W. M. Neau 
R. B. Brecker 
A. L. SHEALY 
ANIMAL HUSBANDRY DEPARTMENT, 
FiLoripa AGRICULTURAL EXPERIMENT 
STATION 


DECREASE IN RATE OF OXYGEN CONSUMP- 
TION UNDER THE INFLUENCE 
OF VISIBLE LIGHT ON 
SARCINA LUTEA 

For these experiments cultures of the micrococcus 
S. lutea were grown for twenty-four hours on 1 per 
cent. peptone agar. The organisms were then gently 
washed from the medium with distilled water, cen- 
trifuged rapidly, washed again and finally suspended 
in such a quantity of distilled water that there were 
approximately 5x 10° cells in each cubic centimeter. 
Of this suspension, one cubie centimeter was pipetted 
into each of four reaction vessels of Warburg 
manometers;! one cubie centimeter was heated to 
boiling for a minute, made up to volume and pipetted 
into a fifth reaction vessel; the remainder of the sus- 
pension was used to inoculate new cultures and for 
other purposes. The reaction chamber of a sixth 
manometer contained one cubic centimeter of sterile 
distilled water. These vessels, into the side-arm of 
which a half cubic centimeter of normal base (NaOH) 
had been introduced, were then affixed to their respec- 
tive manometers. The manometers were set in posi- 
tion in the water bath and allowed to shake for half 
an hour with open stopcocks, until temperature 
equilibrium. Then the stopcocks were shut; and 
since the base absorbed all the carbon dioxide ex- 
creted, the change in pressure registered by the 
manometers can be attributed wholly to the consump- 
tion of oxygen by the Sarcina in the closed system. 
The water bath was thermostatically controlled so that 
the temperature did not vary more than + 0.02° C., 
during the course of any experiment. Illumination 
was provided by 10 60-w. frosted Mazda lamps ar- 
ranged in two rows below the water bath, the light 
passing through the plate glass bottom of the tank 
and then nine inches of water before impinging on 
the reaction vessel. The two vessels in which we 
measured the oxygen consumption in the dark were 
wrapped in tin foil. The intensity of illumination 
was frequently controlled and found to be 556+ 8 
meter candles at the level of the vessels. 


pe by Warburg, ‘‘tUber d. Stoffwechsel d. Tumoren,’’ 
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Fig. 1 shows a pair of curves drawn through the 
plotted data of four pairs of series, each plotted 


SCIENCE 


VOL. 74, No, 192) 


It may be noted that of the four series of data 


plotted, one describes the oxygen consumption | 


point representing the arithmetic mean of twenty &. lutea in distilled water, one in phosphate buff. 


gop 
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Fig. 1. Curves plotted to data from four series of ex- 
periments in distilled water and inorganic salts. Each 
point represents the arithmetic mean of twenty determi- 
nations. t, is the time elapsed between the beginning of 
starvation and the beginning of measurement; similarly, 
y. is the oxygen consumption during the period t,. Both 
t, and y, are presented as unknown. 


observations. In from 48 to 72 hours, the oxygen 
consumption falls off to practically nil, while the 
total quantity of oxygen consumed is approximately 
equal in the irradiated series and in the dark controls. 
At the end of a run, the Sarcina were plated out to 
make a count of viable organisms; the results of the 
counts indicate either that there had occurred no 
appreciable number of deaths during the period, or 
that the number of deaths was compensated by the 
appearance of an almost equal number of new organ- 
isms. 

The gradual falling off in the rate of oxygen con- 
sumption is of interest, especially since we could 
attribute it neither to a limitation of oxygen supply 
nor to an accumulation of metabolites in the suspen- 
sion medium. Apparently, the only substance ex- 
ereted into the medium by the cells is carbonic acid; 
since we could find in it no traces even of fatty acids 
or of nitrogenous compounds. And, furthermore, if 
we added small quantities of fatty acids or alcohols, 
we found either that they did not affect the rate of 
oxygen consumption and were left in the suspension 
medium, or that they materially accelerated the rate 
of oxygen consumption and were taken up by the 
cells from the medium. 


(pH 6.5-8.0), one in half normal sodium chloride § 


solution, and the fourth in tenth per cent. potassiyy 
cyanide solution. We could as well have plotted the 
data taken on the oxygen consumption of 8S. luteg jy 
a medium of normal potassium iodide, tenth norm) 
potassium chloride, fiftieth molar ferrie chloride, o 
Ringer solution. The data all lie scattered along the 
same curves; the effects of the different ions and of 
the different osmotic pressures being less than the 
experimental error for any determination, that js, 
less than 3 per cent. of the mean value of twenty 
determinations in any other of the suspension media, 
Similar lack of effect of changing osmotic pressure 
has been reported by Falk,® and is discussed by Beck: 
Thus, it appears that S. lutea is an organism in which 
the respiration is not responsive to changes in the 
osmotic pressure of its suspension medium; and fur- 
thermore, in which iron eatalysis of respiration does 


not oceur’—or if it does occur, normally, is not essen- 


tial for the maintenance of cell oxidations. 

By inspection, it is evident that even though the 
total oxygen consumption turns out to be equal in 
the two series, the rates of oxygen consumption 
diverge somewhat widely when the cells are irradiated 
in one ease and in the other when they are shielded 
from light. Indeed, during the first hour, while there 
is apparently a quantity of light-sensitive material in 
the cells, the rate for the dark control (at this ten- 
perature—37.1° C.) may be as much as five times 
that for the irradiated organisms. 

I wish to acknowledge the invaluable assistance of 
Dr. R. S. Lillie and Dr. R. W. Gerard, of this depart- 
ment. 

B. B. Rupenstein 

DEPARTMENT OF PHYSIOLOGY, 

UNIVERSITY OF CHICAGO 
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